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PREFACE 


Owing to the rciriavkably rapid development and 
growth of the metal plate printing tnethods of modern 
lithography, there has arisen a great need for a 
thoroughly practical, comiirehensive, and up-to-date 
craft text-book — one which will (dearly and unre- 
sei'vedly impart full and reliable instruction and 
information upon the latest metalithograpliic printing 
methods, and likewise serve as a technical guide for 
both the craftsman and the employer, and all others 
interested in, or identified with, these planographic 
printing methods. 

My aim in this work has been to present and explain 
every essential and important phase of the art, in as 
liicifl and concise a manner as I could command; and 
to include the best trade recipes, formula', and practical 
wrinkles appertaining to each section of the industry. 

I originally wrote a large portion of this work for the 
American trade .iournal. The \aliona1 IJihographer, 
and this was subsecpiently reprinted in book form by 
the “ Employing Printers’ Association of the United 
States,” for circulation amongst their workpeople. 

Through the courtesy of Mr. Warren C. Browne, 
the editor and publisher of The National TMliographer, 
much of that matter is here reprinted and still further 
extended and amplified. Additional chapters have been 
added embracing the latest processes evolved in the 
craft. 

For the first time in any English lithographic text- 
book a number of actual practical coloured specimens, 
representative of the latest and most important pro- 
cesses of the trade, have been introduced, and these 
assist considerably in the applied interest of the text. 

Some few years ago I had the honour of being com- 
missioned by a large London firm of litiiographers to 

; xi 
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write the first published text-book of metalithography 
in this country, and since that time many important 
developments have transpired in the craft, which are 
fully dealt with in this book. 

Having myself graduated through the various pro- 
gressive positions of the craft as journeyman, foreman, 
manager, and technical expert, I have endeavoured to 
include useful and practical pointers for each of these 
departments. 

If this present work should meet with the kind 
reception which my previous writings have obtained, 
and should prove as useful to those struggling to succeed 
in their craft — which is admittedly one of the most 
beautiful, yet one of the most worrying amongst the 
art-crafts of the day — I shall feel amply repaid for the 
time and labour which the writing of it lias entailed 
ui)on me. 


.Toski'U Gooum.w. 


liKTCuwoimi (GaudI'.n City), IIkhis. 
December 1915 }. 
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MODEllN I’KIMLNCJ METHODS FROM ZINC AM) ALI MIMI M 
I’l-A'IES IN THE LITHOGRAIMHC MANNER. 

^VR iirc all fainiliar with the common axiom so fre- 
quently quoted in everyday life, and almost as frequently 
realised, udiich never tires assurin^f us, that History 
constantly repeats itself.” This curt iijihorism, which 
has verified itself so much in regard to nations,” may 
also have its parallel applied to the life history of 
trades ” and “ crafts.” 

Just as the human ra(*c has passed through its rude 
and crude slujie age of the dim and distant past, on to 
the present vitalising metallic epoch of mankind, so 
likewise has the craft of lithography traversed through 
its ciimhrouis qaarrif period of the unwieldy litho stone 
and wooden press, on to that of the modern, might\', 
power-driven vielalithographic roturij )nachineii of to- 
day, with their metallic printing surfaces of zinc and 
aluminium plates, now fast usurping the old-time stone 
i for universal producti\'c printing purposes. 

it is no secret that zinc was the pioneer plate that 
ventured earliest into the field of competition with the 
lithographic slab, and it is equally certain that it was 
;the last to securely establish its superiority over all other 
"competing metallic elements, or their alloys, in its undis- 
puted value and service to the present-day lithographer. 

Hut all this only servos to prove that the fittest will 
triumph in the end, e\ en though it has to pass through 
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many exasperating vicissitudes and chequered experi- 
ences in its transit to the coveted goal ; yet that it has 
now virtually “arrived,” is being universally recognised 
and accepted. 

At the same time, we do not wish it to be inferred 
that we condemn aluminium, as this metal is still pre- 
ferred by many firms throughout the world for a large 
volume of lithographic work. 

It may not be amiss if we hark back again moment- 
arily to one of those past reminiscences of some twenty- 
five years anon, when our collective conception and 
practical knowledge of zinc as a printing surface in 
lithography was quite on different lines to that which 
prevails to-day. 'Fo that ])eriod when the unconquered 
troubles attendant upon zinc fell upon the unlucky 
printer “ as fast and as thick as snowflakes in a 
blizzard,” and to when he was accuslomed to breathe 
those terrifying curses (raked up from the |)rofoundcst 
depths of his second nature) upon the perlidious metal 
as he *’ bent his l)ack and bowed liis liead ” over the 
*’ wrecked ” ink image winch had so ruffled his temper 
and blasted his craft confidence and skilful reputation. 

Well do we remember the merriment caused by one 
witty lithog-Trishman travailing beside us on some 
troublesome plate, when he confidentially assured us 
that ” he alwa>s commenced to curse zinc early in the 
morning as he was putting on his trousers, and that he 
never ceased execrating it during the day at his work, 
and c()ntinue<l the malediction of it in the leisure of his 
evening as he blew the froth off his pot of four ale ” ; 
he said its nature was so bad that it had to be spelt with 
a letter right deep down at the bottom of the alphabet ; 
and if he had his way, he would consign the “ bally ” 
metal itself to as clccp a territory assigned to wicked 
humanity as that which the let ter Z occupied in the 
alphabet. 

This refers to the period when ponderous slabs of 
zinc were used as the printing surface — generally half 
an in(*h thick and which were fully impregnated with 
impurities of other metals and dross. We also at that 
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time tried to print from them with an almost smooth 
surface, such as was customary with the long-established 
litho. stone. 

Moreover, we then made the culpable error of folloAv- 
ing out in the etching of the zinc plate the corrosive 
principle as used in the etching of the stone. 

We also failed to supplement the solid fatty image 
substances as represented by the transfer ink on the 
plate, by supplanting them with those of a more 
penetrative and decidedly liquid nature, as is now 
attained by the use of the fluid, greasp, asphaltum 
tincture tcashoiils, now in vogue everywhere for meta- 
lithography. 

The trade did not then seem to contemplate the 
possibility of enlisting revolutionary methods of etching 
treatment as now e\'olved, wherein clec-trical as well as 
chemical action was generated in the so-called etching 
operations — which afford the most perfect results. , 

In those days the plate xcould (iridisc as readily after 
the etching operation as before it. Now that trouble 
is eliminated where these non-corrosive etchers are 
employed. 

In order to better comprehend and apportion the 
relative conditions that prevail in these two distinct 
methods of modern Iitlu)graphy we must first briefly 
allude to the underlying principles that dominate litho- 
graphic printing from stone ; which thus affords the 
co-relative cAie for the zinc. 

Here on stone we speedily rcc'ognise that two entirely 
different physical and chemical conditions have to be 
attained in order to produce a printing image, and 
jwhich must remain xmdisturbedly maintained on its 
^surface during the actual printing operations. The one 
iis a fattji compound , prodxiced and pi-cseiA ed by means 
Ipf the grease-laden ink of the design. Here the fatty 
lUcids contained in flic transfer inks, possessing a 
||hemical affinity for the lime base of which the stone 

comprised, form with it a grease-attracting and 
grease-retaining allegiance, and c-onsequently a water- 
Hesisting one. 
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time tried to print from theni with an almost smooth 
surface, such as was customary with the long-established 
litho. stone. 

Moreover, we then made the culpable error of follow- 
ing out in the etching of the zinc plate the corrosive 
[rrinciple as used in the etching of the stone. 

We also failed to supplement the solid fatty image 
substances as represented by the transfer ink on the 
plate, by supplanting them with those of a more 
penetrative and decidedly liquid nature, as is now 
attained by the use of the fluid, grensif, asphaltmn 
tincture washouts, now in vogue everywhere for meta- 
lithography. 

I’he trade did not then seem to contemplate the 
possibility of enlisting revolutionary methods of etching 
treatment as now e\’olved, wherein electric*al as well as 
chemical action was generated in tlie so-called etching 
operations — which afford the most perfect results. , 

In those days the plate would oxidise as readily after 
the etching operation as before it. Now that trouble 
is eliminated where these non-corrosive etchers are 
employed. 

In order to better comprehend and apportion the 
relative conditions that prevail in these two distinct 
methods of modern lithography we must first briefly 
allude to the underlying princ-iples that dominate litho- 
graphic printing from stone ; which thus affords the 
co-relative cue for the zinc. 

Here on stone ^ve s|)eedily recognise that two entirely 
different physical and chemical conditions have to he 
attained in order to produce a printing image, and 
which must remain undisturbedly maintained on its 
surface during the actual printing operations. The one 
is a fatty compound, produce<l and preser\ed by means 
of the grease-laden ink of the design. Here the fatty 
acids contained in the traTisfer inks, possessing a 
chemical affinity for the lime base of which the stone 
is comprised, form with it a grease-attracting and 
grease-retaining allegiaru-c, and consequently a water- 
resisting one. 
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We have now to account for the other remaining 
plain portions of the stone surface — those upon which 
ink must not adhere ; these also need definite chemical 
treatment ; in this case with a free acid (nitric solution), 
which decomposes them, producing at the same time 
physical changes, first by making these plain places of 
a “rough,” “matt,” and “granular” character; 
which condition not only serves the purposes of minia- 
ture reservoirs for the retention of the essential damp- 
ing water, but also affords a “ gi’ip-hold ” for the 
inking rollers, when passing over the stone ; and thus 
more effectually prevents them skidding and sliding 
over the face of the work. 

At the same time, the decomposition of these parts 
by the acid solution produces a nitrate of lime com- 
pound in place of the carbonate of lime, and has the 
additional effect of raising the work slightly into 
relief. 

But this is not all, as we have not here \'et obtained 
the full requisite chemical conditions indispensable for 
these plain parts to acquire ; this can only be' done by 
what is known as the “ gumming operation,’^ in which 
we apply to them a syrupy sohition of “ gum-arabic ” ; 
which, on its drying and oxidising with these uninked 
portions of the stone, forms there that important and 
necessary compound known as “gummate of calcium,” 
a compound entirely different in character and con- 
dition to that possessed by the “ fatty calcium com- 
pound,” being, in fact, the direct antithesis to it and 
none the less ignorable, as it dcscusilises those plain 
parts to grease. 

Here, then, in the lithographic stone as a printing 
medium we have a natural substance, upon which we 
can produce two contrary conditions — one whose 
natural attributes are an “ affinity ” or “ liking for 
water ” (which is supplied in the damping operations), 
and which affords those portions the “ power to reject 
grease ” ; in the other we can create a “ grease- 
attracting ” and “ water-rejecting ” condition; both of 
these peculiar (pialities being absolutely essential to 
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“ planographic,” or ” flat surface printing,” as repre- 
sented by the lithographic process. 

If either of these two adverse conditions should be 
faulty, then perfect printing cannot be effected; as. 
For example — assuming that the image has been per- 
fectly drawn upon the stone — if the “ lights ” become 
soiled through an inefficient etching, or gummate ; then 
the actual print itself becomes degraded. 

Equally so, then, is the same range of resultant, 
opposite conditions vital, in the mktatjthographic 
PROCESS, or flat surface printing in the lithographic 
manner from metal plates, such as zinc or aluminium. 

Commencing first then with zinc: here we find that 
this metal also possesses (like the litho stone) a strong 
affinity for fatty bodies ; hence greasy transfer inks 
combine readil}' with it. In fact, it is even more 
sensitive and susceptible to grease than what the stone 
is, so far as superficial relations are involved ; but at the 
same tirric it does not inherit similar internal penetra- 
tive facilities as does the stone, on account of the 
difference existing in their respective porosities, specific 
gravities, and moUrular structure ; the stone, moreover, 
being a compound body, whilst the zinc is a simple 
elemental one. 

Yet, as we have before intimated, we endeavour to 
compensate for this in some degree, by applying a 
supplementary greasy body in a fluid form, in which 
state it is capable of a more intimate and penetrative 
action ; so that in the end our grease compound on the 
zinc plate becomes as durably formed as does the 
similar corresponding compound established upon the 
stone, notwithstanding the difference in density that 
prevails in these two bodies. 

This, then, is one of the factors that has made for 
the modern triumph of zinc (and, incidentally, for 
aluminium also). 

But equally important, and what was for long proved 
to be the most difficult to attain on zinc, is the opposing 
state — that of the aqueous-bearing portions, or gum- 
mate of the metal — w'hcre it is inc\imbent and essential 
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that those parts shall be fully “ de-sensitised ” to grease, 
so as to form and preserve the perfec^t “ lights ” of the 
printing image. 

Instead of merely eating tiiose parts slightly awaj' 
by the agency of a corrosive acid, and leaving soluble 
compounds behind, as in the case of the old “etching ” 
operations (from the Dutch word “ Etzen ” — to. eat 
away), we now, in the latest and iiiost perfect methods, 
apply a solution consisting of a mixture of various 
chemical compounds, which generate with the metal 
a voltaic action, which, in and through this electrical 
influence, produces a new surface com[)ound or layer, 
in direct chemical union with the zinc itself. 

This new surface is then the most perfect grease- 
resisting medium yet devised or secured from a metal 
surface. 

In short, the whole of the plain zinc surface that has 
come in contact with this fluid has now become trans- 
formed from the simple metallic elemental state in 
which it originally existed, into that of a new compound 
body, now })o.ssessing entirely different, physical and 
chemical attributes, inasmuch as these parts of the zinc 
surface have now a predominant affinity and preference 
for water, and an absolute inability to hold grca.se when 
moisture is present and applied to them, in contradis- 
tinction to that state in which, immediately prior to this ' 
treatment, they had absolute preference and suscepti- 
bility for. 

All this remarkable change of surface is accomplished 
without any loss in the volume of the metal, even 
though the so-called etching operation should have 
been prolonged inordinately. Whereas in the old-time 
method, when zinc was struggling for a firm place in 
lithography, a prolonged etching spelt ruin to the finer 
parts of the work, such as the “ hair lines ” and “delicate 
stipple,” owing to the undercutting action of the acid 
creeping under the lines, and thus undermining the fine 
■^'ork. 

It may further be affirmed that, with the most perfect 
etching method now at the service of the metalitho- 
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grapher, that a prolonged . treatment with this non- 
corrosive etcher is often of an advantageous nature, 
especially when an excessively greasy quality and brand 
of ink is being used, as is sometimes the case ; here the 
extra etching operation appears to carry the grease- 
resistive properties to a lower strata of the metal, and 
thus render it much longer immune to grease encroach- 
ments, should the natural attrition of the plate during 
working operations have impaired its original upper 
surface layer. 

This, taken in conjunction with the more profluent 
and wider capacity of the modern rotary machines,” 
and the “ automatically-fed rubber offset machines,” 
has advanced the case for the metal zinc as a printing 
surface in lithography, not only on a par with the old- 
time stone, but legions beyond it in productivity, 
security, economy, and cfficienc>’. 

Kvery class and range of chroma and commercial 
work — excepting some forms of ceramic productions — 
<*iin be done by metalithography, including direct 
dmughlsDianithip, as welt as tramtferring of every 
<lescription : reverse and transposition work, chalkwork, 
engraved work, and intaglio etching, embossing, etc, ; 
also photo-lithography in both line and high-light 
halftone ; as well as in irregular grain of the highest 
attainments, arc all now done from metal plates in 
the lithographic manner. 

Althoxigh only zinc and aluminium plates or tubes 
have so far been universally adopted in metalithography, 
yet other metals such as iron, and alloys of zinc and 
nickel have also given good planographic printing 
results in the lithographic manner, when worked in 
conjunction with suitable etchers adapted to the 
particular requirements of these metals. 




Practical Modern 
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CHAPTER I. 

VARIOUS GAUGES OP LITIIO. ZINC PLATE — REST SOURCE 

OF METAL ^TREATMENT OF NEW UNPREPARED ZINC 

SHEETS — PLA'l'E BEND AND PLATE CUTTING — PRINCIPLES 
OF PLATE GRAINING — BEST GRAINING MATERIALS AND 
TEXTURE OF GRAIN, COARSE AND FINE. 

It will no doubt prove of great interest to a large cirele 
of our confreres of the craft, if we first describe the 
jree methods in use in J^ngland and other parts of the 
British Isles, for printing lithographically from zinc 
plates, as well as the chief Continental methods, outside 
of the proprietary processes protected by letters patent. 

Commeiudng, then, with new, plain, uncoated sheets 
of best Silesian or American zinc, of the purest quality, 
we select plates from a range of thicknesses registering 
from 33 to f9 B. W. (i. (Birmingham wire gauge) for 
machine use, both “ flat-bed,” ” direct rotary,” and 
offset rotary.” All of these thicknesses of plate 
enable them to be bedded down to their supports 
perfectly “ taut,” and without buckling.” 

For the “ hand press,” and for “ originals,” the 
thinner gauges of plates are employed, usually ones 
ranging from 29 to 25 B. W. G., being the gauge sizes 
utilised for press work; whilst for “ rubber offset ” a 
thinner plate, for example, 33 B. W. G., is used; 
equivalent to .008 of an inch designation. 

3.'f B.W. Gau{(G Thin 

25 ■■"""■■"■“■"'■“■■■■■■■■"■■■■“Mediuln 

22 II 1 1 ■■■III ■■III — —Stout 


Fig. I. 
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Although we here have large deposits of zinc ore 
located in the Mendip hills in Somersetshire, England, 
where it has long been extensively mined, yet despite 
that the bulk of the zinc plates of lithographic com- 
merce for use in the llritish Isles are imported from 
abroad, chiefly from Continental sources, Silesia and 
the United States ; until recently the preponderance of 
them, however, hailed from Silesia. These plates are 
ordinarily procured through the regular supply houses, 
and are then generally bought surface grained, ready 
for immediate use. There are some firms, however, 
who obtain them in the bare, unprepared state as sent 
out from the mill, with the hard, scaly outer skin of 
the metal still adherent upon them, as produced in the 
rigid rolling operations of manufacture. In this case 
additional tasks are imposed upon the lithographer, 
who has to first see to the removal of this outer com- 
pression, and to select the best face of the plate for 
the printing surface proper. 

It has been found from experience that one face of 
the plate is purer and freer from defects than the other. 
This is due in large measure to tiny specks of iron being 
taken up during the heated manufacturing process, in 
which, due to tlie specific gravity of these two metals 
being different, the zinc, being the heaviest, will fall 
to the bottom, while the lighter metal will remain on' 
the top. 

If, therefore, the new plate is first tested on both 
sides in the following manner, the best face is easily 
detected, and at once reserved for the printing surface. 
We do this by mixing ove pari of commercial nitric 
acid with ten parts of water, and then applying some 
of this over a part of each face of the plate, either by 
means of a sponge or a j)ad of cotton wool. 

If, as a result of this treatment, one side reveals a 
number of small black specks and streaks, or dark circle 
markings, this will be the inferior side of the plate, 
and should be destined to always form the under side 
for working ; the other side, of course, being the one 
selected for the actual printing surface. 
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This chosen surface is then lightly polished over witli 
a flat, smooth block of “ snake stone ” (water of Ayr 
stone) in order to remove any dross or shell. 

Then next the extreme clamp edges of the plate, 
both “ gripper ” and “ rear,” are bent right over in a 
lap to the extent of about a quarter of an inch, so as 
to form a thicker wedge-like edge, which serves to 
afford an additional grip-hold for the clamps on the 
plate Vhen locking up, and which is consequently a 
double security against them slipping, or “ dragging 
out,” during both “ tightening up ” and printing 
operations. This half-inch of plate taken for bending 
shoidd be allowed for when ordering from the supply 
lumscs. 

The correct “ bend ” of the gripper edges of the 
l)late is next made, some establishments using a special 
” vice mould ” for this purpose, while others simply 
fix one of the plate edges in the grip-bars of a plate 
bed, fixed in a flat-bed litho machine, and then by 
means of a long, smooth batten of wood laid in contact 
albng this edge of the plate (this is then dealt a few 
smart blows with a wooden mallet), at the same time 
as the zinc plate is being bent down bodily to the j)late 
bed. 

If the fold is not fairly straight, the plates are liable 
to be unevenly ' strained, and may thus cockle, or 
possibly crack, and eventually break off during printing. 

This plate-grip bend, when once formed, need never 
be straightened out again for regraining purposes, if 
proper provision is made for its protection, as the 
repeated bending and restraightening of this angle 
deflect soon causes the metal in this part to crack and 
break away, which then necessitates the plate being 
cut down for a smaller size. 



FlO. 2. 

The zinc or aluminium sheets may be cut down when- 
ever required, either by hand with a “claw cutter,” 
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as in Fig. 2, or they may be severed with a treadle 
cutting machine, as in Fig. 3. This latter is by far 
the quicker, neater, and better method. They shoidd 
be so cut that the tension of the pressure in the machine 
coincides with the direction that they were rolled in 
at the mill during manufacture. There will then be 
less liability to strain and fracture. 



Fig. j. — Treadle Guillotine: Cutter for Zinc. 

Some few old-fashioned firms, however, may still be 
found who adhere to this injurious prac:tice of rcbending 
the grip edges of the plate each time they have to 
regrain and retransfer upon them for fresh jobs. 

The general run (»f firms, however, provide bevel- 
edged wood supports in the bed of the graining 
machine, and also bevel-edged iron plates for the 
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transferring presses; so that once the plate is bent at 
the clamp edges to suit either the flat bed machine or 
the rotary, there is no need to resort to the re- 
straightening or flattening out again each time a plate 
is re-used for a fresh job, as everything is adapted to 
suit the requirements of the clamp curve during all the 
necessary phases of manipulation contingent upon the 
preparation of a plate. 

Now, as to the gmhiivg of the plate. Mctalitho- 
graphic printers soon learn the exceeding importanec 
of this branch of the business, as, if a plate is grained 
too feebly, then it has not the capacity to retain mucli 
moisture upon its surface, and, consequently, will 
sooner soil with the printing ink ; this condition also 
necessitates a larger volume of damping water being 
a])plicd to maintain the purity of tlic “ lights ” ; this 
naturally reacts upon the brilliance of the ink, dull- 
ing ” it, and overloading it with moisture, which reflects 
itself in the greyness of the print. On the other hand, 
thb transferrer favours a fine, delicate grain, because 
on this it is easier to roll up tlie work, as well as to 
run it down firm and solid, than if the grain of the 
plate was more “ rasping *’ and “ keen.” 

This perversity of conditions frequently prompts a 
slight clashing of interests between the transferring ” 
end of the business and the ” machine room ” end. 

The machine man unhesitatingly \irgcs the more 
decided graining of the plate, so that the tiny excava- 
tions of the grain will form a more perfect reservoir 
for the retention of the damping water during printing. 
While the transferrer is partial to the more delicate 
graining of the plate, so that the ” fine lines ” of his 
transfer and his ” solids ” will be brought under more 
uniform and accommodating conditions, thus enabling 
him to send forward an irreproachable transfer with 
smart expedition. 

The most common graining material in use on this 
side of the Atlantic is a medium texture “ pumice 
powder.” This serves for the general run of work. 
For producing a coarser grain for poster work, ” flint 
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sand” and coarse “glass powder” are both used; 
whilst “emery powder,” fine “glass powder,” and 
“ carborundum powder ” are each employed for other 
range and (lasses of work. 

The Ordnance Survey Lithographic Map Printing 
Department of the R.E., at Southampton, use for the 
graining of their zinc plates a natural, red-brown, fine 
sand, found in the region of the New Forest in Hamp- 
shire. This is loosened out with a crusher, then sieved 
through a wire mesh to suit the texture of grain 
required. 

The thick aluminium plates with bevelled edges, as 
used for other classes of ordnance \vork, are usually 
grained with the Sandblast apparatus, in which fine 
Belgian sand is utilised for the graining. 

Hitherto wooden balls were generally employed with 
the graining machines, but now they arc being rapidly 
displaced by “ [xwcclain ” (china) marbles, which are 
heavier, cheaper, and wear better, not being so, prone 
to form flat sides on them, as is the custom w'ith the 
maple wood marbles. Another good feature in con- 
nection with them is that then' do not adhere together 
in small clusters, as the wooden balls do when “ flats ” 
have been worn upon them, as the porcelain marbles 
wear down in a more rotund manner, instead of angular, 
as is the drawback with the w'ooden marbles. 

These poreelain marbles (Fig. 4) can b(j Jiad in 
difl'erent sizes, ranging from three-quarters of an inch in 
diameter — as used for a fine grain- uj) to one inch. 



Fi<;. 4 . — Marbles. 


Solid glass marbles are used by some grainers, but 
they are much more expen.sivc, and brittle. 

'Fhere is also a method of graining plates with dry 
pumice powder only, using no water whatever during 
the gniining operation ; this, however, takes a little 
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longer time to attain the desired granular matte effect 
of the plate surface. Yet the grain so attained is pre- 
ferred by some for certain classes of work. 

Whichever method is adopted, the grain can be 
slightly subdued, if the transferrer, in his judgment, 
considers it too crisp ; this is done by going all over the 
plate with a felt-covcrcd block and some finer pumice 
powder, by supplementary hand method for two or 
three minutes, but we {)refcr to leave the grain as pro- 
duced by the machine, although some transferrers con- 
sider the plate is not complete till it receives this 
finishing touch by hand. I’lates used to be grained by 
f his hand method (Figs. 5 and (>), but were never very 
satisfactorily done. 






I'ig. 5 . llAMXiKAIXl.NC I'iii. 0.- MkiAI. Pi. AIK, Showinc 

Bkock. Mkihoi^ ok H.axd-ok.aimxo. 

If the new zinc plates are purchased from the trade 
supply houses ready prepared, they can be selected in 
the texture of grain reejuired. A IfiO grain is a useful 
one for general press Avork, or for drawing upon ; whilst 
120 or 100 grain serves for chalk w<*rk or rubbed tint. 
Some plate manufacturers describe tlie different surface 
textures in numerals from 1 to 5. These grains and 
many others are obtainable upon the Parker plates as- 
supplied by Messrs. Horsell Co., of Leeds, and also 
jby Algraphy Ltd., of l*eckham, fiondon, and Messrs. 
^ Penrose & Co., T^ondon. 
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TIKR MULTIPLE GRAINING AFFINITISING OF ZINC PLATES 

BATH FORMULAS — TRANSFER PAPERS AND TRANSFER 

INKS — FORMULA FOR TRANSFER PAPER — ^TRANSFER 
PULLING FOR PLATES — KLBAGREEN OIL — SUBSTITUTES 
PLATE DRYING METHODS. 

An econonrical Continental “ graining ” method now 
being gradually adopted here in (ireat Britain the 
larger lithographic firms is that of using very large- 
sized ” plate graining machines,” fitted with a ’"'ry 
deep box recess, into which is arranged a numbei of 
smaller graining boxes of a much shallower description, 
being just sufficiently dccj) to allow each box to carrj' 
a plate, and the reipiisite graining marbles, with a little 
margin to spare for comfortable working. 

These smaller boxes are wedged in tight in tiers in 
the large box, one above the other, as many as twelve 
of them being worked at one time, so that in the 
running of one plate graining machine as many as a 
dozen plates are being prepared at one and the same 
time ; an important consideration where a mimbcr of 
small litho machines, engaged on “ short runs,” have 
to be kept going, or a number of new ” originals ” 
required for the transfer department. 

After the graining of the plates is properly completed 
they are well washed back and front, to remove any 
adhering pumice paste or grains of the powder : they 
are then treated to an “ alum acid bath,” which renders 
them much more sensitive to grease, and also ensures 
their being made chemically clean. 

This treatment is known as the “ Affinitising bath,” 
because the function performed by it is to cause the 
zinc plate to have a greater affinity, or susceptibility, 
to the greasy ink of the transfer, after having been 
subjected to its influence in this bathing process. 

i6 
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To carry this operation out “ economically ” on a 
large scale a huge upright glazed earthenware tank is 
employed, fitted with overhanging supports, from 
which the various plates may be suspended in the bath ; 
or they may be inserted in niched grooves, which are 
also a separate fitment of this bath. 

This bathing is also done on a smaller scale by means 
of horizontal porcelain dishes ; or, in a more ec'onomical 
manner still, by means of wooden troughs, pitch lined, 
or coated with acid-proof resist Aarnish, such as 
“ Mogul,” or a mixture of shellac and llrunswiek Black 
varnishes (Fig. 8). 'I'he constituents of this ” affinitis- 
ing ” bath are : 

Nitric acid (> fluid ounces 

Powdered alum ^ pound 

Water 1 gallon 

The alum is best dissolved in warm water, as it is 
so slowly soluble in cold water. 



S. Bath. 


The zinc plate is immersed in this bath for a period 
of about five minutes. VVMien the plate is first inserted 
in this solution a dark-grey deposit quickly forms on 
its surface ; this is sponged off so as to enable the liquor 
of the bath to again obtain full access to the plate, 
when eventually it will assume a pleasing silver-gi’ey 
hue, which is both a nice colour to work upon and a 
true indication of the best condition which the plate 
should attain to fit it for the best service in lithography. 

After this the plate is washed thoroughly on l)oth 
sides with a copious supply of perfectly clean water, 
taking care that no scum of the bath remains upon 
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, its surface : it is then rapidly dried, either over a heater, 
or in a hot-air chanriber (Figs. 9 and 9a), or by means 
of an electric fan, so as to prevent streak markings or 
oxidation thrcnigh slow, faulty drying in a damp, cold, 
atmosphere. The plate is then read}’ for either the 
litho. transferrer, artist, or engraver, and every <‘are 
must be taken to protect it from greasy finger marks. 




I'iGS. CJ .\M) (J.\. Pi AIK DkVINC. CHA.MItl'K. 

In the transferring to zinc plates, all the usual kinds 
of transfer papers are emploj'cd in their respe(‘tive 
applications, just as is done for stone. French trans- 
parent transfer paper and Oak Varnish transfer paper 
are used chiefly for register colour work ; whilst Scotch 
plate transfer paper is used ft)r copperplate transfers ; 
the usual Stone-to-stone transfer paper is employed for 
the zinc plate as for the stone. 

A most serviceable variety of this latter paper is that 
known as the Dresden yellow-coated transfer paper, 
which is of the ever-damp type. 
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For transfers from engraved stone a good quality 
plate transfer paper is used, coated India paper being 
the best. 

For transfer from punched pewter music plates the 
usual plain, uncoated, spongy paper is used, and 
furnishes perfect results when properly damped, and a 
slightly warmed plate is used. 

A good Stone-to-Plate transfer paper is made as 
follows : Take 1 oz. of starch and 1 oz. of flour, and 
make into about one pint of paste; dissolve one plate 
of gelatine in hot water, and add to the paste when 
dissolved. Reheat and boil, then strain. Add about a 
dessertspoonful of glycerine. Apply two coatings to 
a 21. lb. demy paper. 

The smooth surface Berlin transfer paper is the most 
useful for taking transfers from halftone blocks. 
Columbia transfer paper is also esteemed for the same 
purpose. 

Originals should be cleaned up perfectly before com- 
mencing to pull transfers from them. 

In the matter of transfer ink the same conditions are 
observed for zinc plates as for stone, with but little, 
exception, as the same transfer inks are used all round 
for both printing surfaces : the usual method being to 
mix 

two parts of good litho transfer inh with one part of a 

good litho press hlacl' ink for use on zinc plates. 

Messrs. Winstonc & Sons’ transfer inks are \cry 
reliable for plates. 

This makes the transfer ink in the best condition for 
work, as it tones down the rawness of the greasy con- 
stituents, and at the same time increases the depth of 
the black colouration, so that the finest hair lines can 
be more distinctly seen, and the sharpest effect of 
transfer thus secured. 

In connection with these transferring operations 
there is a trade wrinkle which is not generally known, 
and which we are pleased to refer to here, so that any 
who care to put it to the practical test may participate 
in the advantages that it oflPers. 



METALITHOGRAPHY 


21 


It consists of adding to the transfer ink a few drops 
of a new, oily liquid called “ Elbagreen,” which has a 
remarkable effect upon the ink, imparting to it a vitality 
and vigour that is really surprising. 

Transfers that have been pulled with the proper 
quantity of this oil added will roll up infinitely quicker 
and more firm than what the best transfer ink affords 
when used by itself alone ; and it is surprising w’hat a 
small quantity suffices to produce this beneficial effect. 

An excess of this oil added makes the transfer ink 
too mobile, as it were, due to its wondeiful diffusive 
properties. Therefore the transfer puller requires to 
be precise in the quantity added, as, like the old 
elements fire and water, tliey are all “ good friends, 
but very bad masters.” 

This Elbagreen li(]ui(J also possesses and imparts a 
preservative eharaeteristie, as transfers pulled with ink 
to which this had been added have gone down to both 
zinc and aluminium plates virtually perfect, after 
lijlving been laid aside for six iuonths after pulling, 
before being used on the plates as ti'ansfers. It keeps 
the ink fresh, and retards its oxidation. 

I’oi- I’olling uj) work on eosirsc-grained plates the 
ti’ansferrer may also add a drop or two of it to the 
“ black rolling-up ink,” when it will be found to feed 
the work with a firmer layer of building-up ink, and 
in a much shorter time, than can be done wdth the raw 
ink and varnish alone, as in the old orthodox methods 
hitherto in \ ogue. 

If this oil is not available, then the next best sub- 
stitute to use is a mixture of Sperm and Oleic acid oils ; 
only a very small proportion being required, otherwise 
scumming conditions may arise. Failing these, Chinese 
wood oil may be used. 

Now^ regarding the volume of ink on the transfer 
paper, as compared to that required for stone, it is a 
definite fact that transfers for running down to metal 
plates should be pulled fuller of ink than what they 
w'ould be if pidled for use on stone ; vet notwithstand- 
ing this faet, the^ibitBaBlfMfai^^ a sharper print 
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from the plate than what can be obtained from the 
stone. This is one of the valued assets of Metalitho- 
graphy, that infinitely sharper and finer work can be 
done from the metal printing surface than can be done 
from the old-time quarry rook printing surface, as 
represented by the lithographic stone, which gives a 
more thick and smaslicd effect in printing than is 
secured from the plate. 



CIIAP'rKll III. 


I.EVKLIJNG OK KRESS SCRAPER — EEATllER AND METAE 

I'YMI'ANS TRANSKERRLVG lM«)CEDi;RE -DAMP BOOK — 

LAY-OUTS ” AND ” KEY-SHEETS ” “ SHINING ” AND 

STICKING-UP'’ ME'l’HODS BROADWAY PRESS — FLUKK- 
LESS l*LArE MOISTENING FABRIC A VALUABLE TECH- 
j NICAL SHINING-UP METHOD — ASPHALTUM WASIHNG-OUT 
TLNCTl HE — ROLLlNG-l P PROCEDl RES. 

Assuming that the /.'me plate has been roughened and 
prepared in the manner lu'retoi'ore described, the trans- 
ferrer tlien proceeds to carry out the actual trarrsferring 
operations, tlie ’* layout of the transfers, the 
•\sticking-up." etc., being usually done v>i*cviously by 
another member of the transfer staff. 

First the *' boxwood,” or “pear-tree wood” transfer 
press scraper is levelled uj) true lo plane; this is best 
done by rubbing its V-shaj)ed edge upon slu^ets of glass 
paper (cabinet paper), as it is variously termed ; these 
should be spread across I he transferring bed for this 
rubbing operation, so as to ensure that the two actuating 
pressure surfaces shall be made parallel and conforming 
to each other. 

If through jmdonged hard wear the V-shaped bevel 
shall have become worn a>vay,or should the scraper have 
been used very much u|)on .smaller sizes of plates, then 
a hollow centre will have become M'orn upon it, 
making it bow-shaped, or “ arched.” In the.se instances 
it is necessarj' to first ])lanc the licyel angle on again 
with a jack plane, and finish off with the glass paper. 
If a zinc or brass tympan is used, then a leather-faced 
semper must he employed. 

The zinc plate is then laid upon its support in the 
transfer press (Fig. 10) (which niay be either a special 
iron bed or a lithographic stone), and having been 

2-5 
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ciirefully dusted on the back so as to free it from any 
loose fibres or adhering matter, wliieh, if allowed to 
remain, would indent the plate, and eause an uneveness 
of surface in those parts ; these would appear as small 
elevated proclivities, and invariably eause undue friction 
there, which eventually results in “ scumming,” 
” tinting,” or “ eatehing ” during the subsequent 
ref)eated and prolonged printing operations. 



Fio. lo. — Ruoadwav I KANSbKK PkEss ((1. Man\ & Co.). 

This is inevitable, no matter how completely the 
etching operation may have been accomplished, as these 
raised portions have to bear the brunt of undue friction, 
and thus soon wear smocith, in which condition they 
can no longer retain an adc(|ual.e quantity of moisture 
to , protect thcin from iJie greasv ink of the rollers. 

I'he surface of the plate sup|)ort is likewise dusted 
over with a clean rag for similar reasons. 
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Further, the printing plate surface itself is always 
•nost carefully wiped over before transferring upon it, 
or “ damped,” as the case may be, according to the 
requirements of the different classes of transfer papers 
that are being used, may dictate. 

In this connect ion of the preliminary “ plate dampen- 
ing operation,” it may not be amiss to here point out 
the important differences that are set up when a plate 
is dampened with a soft, fluffy cloth, as compared with 
the same performance when applied to a smooth, 
polished stone. 

'riie printing plate surface being of a “ rough,” 
” matt,” “ granular ” character, causes the soft damp 
fabric to cling to it when drawn across it, which abrades 
from off its surface innumerable tiny particles of 
detached fibres ; these become scattered over tlie face 
of the plate, often in the form of tiny pellets, which 
interfere with the perfect transferring of the work to 
it, ciiusing *' broken lines ” or tiny, superfluous 
” lights,” — Lhcsi' being defects requiring “ touching 
up ” in the s»d)sc(iucnt making-read>’ operations of the 
transfer work. 

Xow, as before alluded to, this pcculiarit\' is not near 
so ap])arent or possible when a similar s»)ft fabric is 
employed for a similar operation in dampening a stone, 
due to the fact that the smooth polished surface of the 
stone docs not offer the same ” tooth ” or “ rasping 
abrasion ” to the soft material as the roughened metal 
pl.atc surface does. 

It is therefore essential, that in order to ])roduce the 
best results with a minimum of trouble, a firm material 
of a flufHess character shoidd be used for this purpose ; 
such substances may be found in the use of a fine smooth 
chamois leather, or a large, close-textured “ cropped ” 
sponge which finds favour with a number of transferrers 
on tins side of the Atlantic, Others again use a fine 
“ corduroy ” material. 

If, however, a soft fabric should be used for this 
dampening of the plate, then it nuist n«>t be wrung 
out too tightly; in order that a plentiful supply of 
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moisture may be retained within it, thus being capable 
of readily imparting to the plate surface the requisite 
amount of dampness, without the necessity of having 
to use any great fric-tion in doing so ; this will eircum- 
vent the diflieulty considerably, by reducing the 
friction. 

Then when these recpiisitc provisions are made, and 
the proper conditions observed and practised, the care- 
ful, skilful transferrer is able to secure perfect trans- 
ferring results from metal plates with the utmost 
satisfaction and ])rccision, and being much superior to 
that usually attainable from lithographic stone. 

Other classes of transfer paper, such as “ Scotch 
plate *’ and “ Stone-to-stone,” as used for general com- 
mercial work, may be matured for transferring by 
insertion in a damj) book just as is dtme for stone. 
These damp books may be made of either substantial 
sheets of “ soft, sized paper,’" or sheets of “ linen.”. 
\Vc prefer a combination of t he two, which permits of 
the linen being j)enodically re-damped and wrung out, 
thus keeping the ” damp book in uniform, good con- 
dition for each day's work. 

P'0.' the “ making up ” of the successive and pro- 
gressive colour plates in multi-colour (chromo) work 
here in the British Isles, two different kinds of transfer 
papers are chiefly used, both of them being of the 
transparent character. One of these is called the “ Oak 
Varnish paper,"’ and the other one tlic “ P'rench 
transparent paper.” Yet there are exceptions to this 
rule ; we have come across a ftnv firms that use an 
opaque variety of transfer paper for colour work, 
” shining-up ” for register by nteans of trimmed corner 
marks, aisd the aid of a well-illuminated glass panel 
cabinet to ahine-up by. 

However, of the two translucent kinds referred to, 
the one most generally popidar is that known as the 
French transparent tracing transfer paper. This com- 
prise a thin riee-pulp-fibre base, coated with a layer 
of starch and albuminous composition. 

A good adhesive to use in connection with the 
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' \ sticking-up ” of French transparent transfer paper 
i to dissolve some fine castor sugar in boiling water ; 
when cool, add some red liq\iid writing ink to colour 
it. Apply with a small brush. I'his holds the trans- 
fers firm, and dissolves off readily when moistened in 
transferring. 'J’he red colour enables you to see where 
the adhesive is applied. 

Tlie transfer is pulled from the dry plate or stone 
upon this paper, and is then “ shone up " to the /.‘c// 
sheet; or to an actual printed sheet of the work in 
progress. 'I’his key sheet is usually a s|)eeially well 
rolled and seasoned inanilla fibre paper cut from tlie 
reel in the strong-way run *’ of the fibres — i.e., the 
direction in which it has re<*eived the greatest strain and 
drag in tlie |)apcr-iuaking machine— so that it will have 
this strongest and most resistive direction avaihdde for 
the strain of the t ransfer i)ress. 

Where large-sized sheets are \)eing printed, with very 
tight registering jobs worked upon them, tluMi the key 
shed, is usually one securely mounted u])on a she -t of 
zinc, so that it shall be preserved against either con- 
traction or expansion, and afford the most accurate and 
reliable registering medium for all the colours through- 
out the transferring operations. 

Another method but little known, and consequently 
but little practised, and yet one which affords many 
commendable advantages and facilities peculiarly its 
own, and withal one which we can confidently recom- 
mend to those who require a speedy, economic, and 
‘‘ adjustable ” method fo. colour work in progress. 
Especially and particularly where such ehromo work 
may be undergoing gradual expansioTi under ]>rinting 
pressiirc and moisture, as so many classes of modern 
printing papers arc now only too prone to do. 

This method consists in first procuring a sheet of thin, 
yet very strong paper, of the fidl dimensions of the 
sheets being printed, and then making it translucent 
and impervious to moisture by varnishing it over with 
a penetrative coating of best “pale oak varnisli,” 
thinned down with turpentine. This should be done 
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on both sides of the paper equally, to obtain the maxi- 
mum result; we have known, however, of its being 
used witli the coating being applied to one side only. 

When this prepared paper has become tlioroughly 
dry it is then ready for use, after having first dusted it 
over with a small quantity of French chalk (talc), which 
subdues any greasiness or adliesiveness that it may 
possess. 

I\)r use then, an average sheet of the printed work 
in course of progress is taken from tlie run, .and laid 
upon the “ shining-up ” board. Then on top of this is 
laid the prepared varnished sheet, both of them being 
fastened down taut, and secured together to the board 
by means of drawing-pins placed at each corner, and 
an additional one or two being run through the inter- 
\ening marginal spaces as an additional security. 

\Vc will now assume, for illustration’s sake, that we 
ha\ e in hand a double crown sheet (iJO by 20 inches) of 
coloured postcards, being printed in eight colours, and 
that we have only got four colours of the job done; 
the sheets having stretclu'd considerably during the 
working of these four printings, so much so that it is 
now impossible to follow the original “ key ” sheet to 
which the first colour was “ stuck up ” to, as the 
dimensions of the printed colours have now become 
larger than the key sheet. 

It becomes im])erative that we must now follow the 
actual printed siicet itself for “ shining-up ” purposes, 
as, when each successive colour was being printed upon 
it, the re-applied pressure caused the sheets to “ go ” a 
little each tinu' ; so that the original “key” sheet 
becomes less and less \ aluable for the usual transferring, 
registration ])ur|)oscs under such circumstiinces. 

Now in t he technical method under consideration we 
employ one of the actual printed sheets of the job in 
progress, to sei've us as t he absolute, |)recise guide for 
the trite reght ration of the new set of transfers of the 
“'ext colour to he printed. After this is attained, we 
are then ab)< lo dispense with this sheet for the 
* rmming down ” of them to the machine plate. 
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This is accomplished by “ shining-iip and “sticking- 
1 j ” each individual transfer upon the varnished, trans- 
parent sheet, which enjibles us to see quite clearly the 
whole of the printed work of the job, lying secured 
beneath it. 

So that the outcome of this is, that we have now 
our next sheet of transfers fixed in absolute register 
position upon this transparent shining-up sheet; and 
this it is which we now use for “ sticking ” them up 
upon, and for running them down accurately to register 
to the machine-printing jdate, instead of employing 
the “ key ” sheet. 

'Phis sheet is virtually impervious to moisture, and of 
an unstretchable nature, due to tlu; duplex varnish 
coatings wiiich it has received ; and it does not require 
any rurther maturing in the running-down operations 
in transferring to cause it to adhere. 

Therefore i)y its aid we are enabled to obtain the 
next “ colour set ” of transfers down to the jdate with- 
out niisfit, and in true compensation for the vag ;rics 
of the expanding sheets of the job that is being printed. 
No other methods we know of offer the same manifold 
advantages as these, which are encompassed within the 
range of this ingc'iiious system, which adapts itself to 
c\'cry one of the peculiar and extraordinary require- 
ments engendered by the erratic conditions of the >vork 
involved. This is our apology for having here inter- 
penetrated a detailed reference to it ; as we have found 
it to ht^ so little known here in (ircat Britain, even 
amongst men who have w.-rked in the “ States,'" that 
we hasten to submit its Jiierits for the widest partici- 
pation of our confreres of the craft, as it is utilisable 
either for metal plate or stone. 

Tn the “ running down ” it is advisable not to give 
a heavy pressure for the first pidl through, but to 
gradually increase it in progression to the maximum. 
When the transfer is sufficiently run down to the plate, 
then the transfer paper and eomiiosition are washed 
away, and the plate fanned dry. Any “ repair ” or 

touching up ” being now done. 
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The plate is then jjiunmed up ; this being smoothed 
down to a thin, e\'cn film. The transfer is now washed 
out over the dry gum with the asphalt tincture, leaving 
but a thin layer on. 'I'he gum is next washed off with 
water, and tlie work rolled up with the black roller. 

In eoniieetion with the rolling-up ” procedure, we 
may here appropriately refer to another “ rolling-up 
fake *’ as practised by some .Austrian transferrers of our 
ac(piaintanee. whieli consists of sprinkling a few drops 
of the *■ asphaltum washing-out tincture ” upon the 
black nap roller when “ knocking it uj) ” upon the ink 
slab, at, and during, the time of rolling-up the new set 
'of transfers pist run down upon the machine plate. 

In some respects this practice is beneficial, but there 
are at the same time attendant drawbacks attached to it 
which arc apt to nullify its othcj’ merits. These we 
have experienced from a careful |)ers()nal testing of this 
met hod on a number of different occasions. 

A passing consideration of the underlying principles 
of this practice will soon make clear the points at issue. 

When the' transferrer sprinkles upon his nap roller 
some of this ••fluid washout," which consists principally 
of asplialtum powder, fats, and waxes dissolved in 
sobents such as lur|)s and benzole. The precise 


formula f<u‘ wliicli is as follows : 

Asphaltum powder 1 lb. 

Reeswax lb. 

Tallow L 11,, 

Turps 5 pints 

Benzole 1 pint 

Oil of tar t 

Tiavendcr oil 1 fl. oz. 


This licpiid solvent when sprinkled upon the black 
roller naturally softens and limpens the black ink with 
which the roller is charged. The effect of which is that 
this ink being then rendered temporarily flac cid and less 
adhesive to the leather nap of the roller, it is in this 
eoi iition more readily imparted to the greasy transfer 
image which forms the work upon the printing plate. 
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V hen the roller is passed over it in the “ rolling-iip ” 

^ perations, and consequently eauses it to become more 
promptly charged with its modicum of fortifying ink 
than what would otherwise be the case without its aid. 

Put later on, after this black roller has been allowed 
to stand unmoved for a few minutes, then the turps and 
benzole constituents, being volatile bodies, quiekly 
evaporate out, and thus leave the rchardened wax and 
as|)luiltum substances intermingled with the ink on the 
roller, which then in turn becomes more hard and less 
distributive than ever; so that when it is again brought 
into use it really parts with its ink so sluggishly that tlie 
transferrer expeiieiu-cs infinitely more trouble in the 
subse(pient roUing-uj) of his work than he would have 
done had he omitted the use of this '■ washout “ 
altogether. 

This then necessitates a constant ” re-scraping ** of 
the black roller, and the ” recharging of it again with 
fresh ink : all of which involves extra trouble and labour 
u})on the transferrer, and a certain amount of wasie of 
materials. 

This use then <)f the asphaltuni tincture *’ with the 
rolling-up ink may be permissible foi‘ emergency work 
only, where* a mediocre job is rc<iuiicd to be got ready 
with unusual expedition, and where circumstanees will 
permit of a s|)e('dy rectifying of the roller again to its 
proper condition afterwards. Some transferrers use a 
sprinkling of turps on the slab, instead of the asphalt, 
as alH>ve described. 

A careful reflection of these drawbacks at once 
reveals the supc'riority of the “ Elbagreen ” method, as 
described m an earlier chapter of this book. 

Apropos of this we may be i)ardoned here menfion- 
ing that, since writing our previous reference regarding 
this oil, we have learned from the " Elbagreen 
Company ” that the German lithographers have now 
taken it iq) ; they first tried some small samples which 
proved so satisfactory that their supply houses 
immediately negotiated for the whole of this oil in 
stock, some .'iOO gallons, which they promptly pur- 
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chased outright. This amplifies the recommendation 
which we respectfully submitted in a preceding 
chapter. 

Rut now resuming the ‘‘ washing-out” procedure of 
the ncivly-formed transfer upon the printing plate and 
the “ roliing-up ” of it : thei*e is still another alternative 
method of acc*omplishing this, which is regularly 
adopted by the transferrers of some few litho establish- 
ments, although we are not partial to the practice 
ourselves, because it is fraught with so much dirt and 
messy ink soil, both ujion the sponge, damping cloth, 
and black roller. 

This method consists of washing out the new transfer 
as before over the dried gum film ; then rolling up the 
whole surface of the plate solid black by means of the 
hand roller. This j)ermits of a full firm layer of ink 
being applied to the work, because in this method there 
is no water present to retard or diminish the feeding of 
the job with greas\' ink. 

Ill attaining this, however, one has necessarily had to 
also ink up the dried gum layer on the plate surface as 
well as the ink wi'rk of tin' transfer interspersed amidst 
it. 't'he effect of which is that a lot more ink has had to 
be worked upon the roller than what would have been 
either necessary or permissible with the other method as 
described earlier : as the roller in this instance carried 
an extra supply, so as to allow for these parts as well as 
the actual work of the image being fed, as one could 
not be rolleil up mechanically without the other 
participating as well. 

As one outcome of this, it is more difficult to after- 
wards dissolve off the dried gum layer from the plate, 
on account of this superposed layer of black ink cover- 
ing it up. When, however, this is attained, that super- 
fluous ink and gum has to go somewhere. It 
unfortunately distributes itself amongst the sponge and 
damping cloth and roller, causing delay in having to 
wash the former clean again, and rcscrape the latter. 
T1 IS it becomes both a dirty, and a wasteful method. 

True, a special roller can be kept for this purpose 
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a’ jne, as can also an additional set of damping 
r .feterials ; but that involves an unnecessary additional 
outlajs over and above what is necessary with the other 
orthodox mdthod, besides saddling the printer with a lot 
of dirty ink which he cannot safeguard himself from 
when pursuing this method. 



CHAPTER IV. 


DRY uoi,r,iNtj-i I* MF.i'iioi) -rorc'iiiNO-rr and repair 

METHODS — CLEANING-PP PROCEDURES — REST CHEMI- 
CALS AND MATERIALS FOR l!SE — METHOD OF RE- 
ROlIiHEMNG SMOOTHENED PORTIONS OF ZINC PLATES 
— GLASS RRUSH PREPARATION. 

In order to safeguard ourselves froiu being misunder- 
stood, we might liere concede —in relation to this 
*’ dry “ rolling-up method -that there are sjiecial 
occasions in whicli it might be most advantageously 
emjiloyed ; but these are the rare and extraordinary 
instanees, and not the general rule. 

Such for example as where the transfer had been 
pulled somewliat too ’’ bare *' and sparse of ink, or that 
the plate had been prejiared with an exee|)tionally 
rougli grain ; or for certain grades of autographii* work. 

In tliese special circumstances this metluxi may 
justify itself, on account of the advantage it affords of 
the building up of a substantial ink layer on the job 
without having t(» encounter the antagonistic influence 
of moisture during the rolling-up operation ; as is the 
absolute condition inherent in the other, regular 
method. 

This dry rolling-up method then is for exceptional, 
cases, and not for regidar practice, as the aim and skill 
of the transferrer is always directed to the procuring of 
a good and perfect transfer, which alone affords perfect 
work. No matter how many ingenious " fakes ” may 
have been utilized to compensate for a faulty and 
defective beginning, the ultimate result will not vie 
with what woidd have been attained had the transfer 
been rendered perb et at the start 

Eveiything depends upon this, and this fact cannot 
be too strongly impressed upon the young craftsman 
who i.s transpedng his energies from the “ old time 

u 
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f one ” to that of “ nictalithography ” for the first 
.line. lie should provide liiniself with a small folding 
pocket lens with which he should carefully examine the 
transfer before running it <lown ; as, if the solids are 
found to he “ pin holed,"” or the lines and stipple 
“ mottled,” then it is impossible to obtain a perfect 
transfer, unless those parts are ’* touched up ” on the 
plate when the transfer is run down. 

Hence it is that a good transfer puller is a “ jewel.” 
Witli “cut stone” transfers (engraved stone ) — intaglio 
method, there is not the same possibility of shaky 
lines ” as when the transfer is taken from a piano — 
(flat surface) original. 

With this latter the transfi'r puller i;, always regard- 
ful of the danger of pulling the transfer very full of ink 
wlu'u if has to be retransferred to stone, as with this 
flat, smooth surface method, the transfer spreads and 
becomes thickened in the re-transferring, if it is not 
pulled cautiously bare. It takes some little time and 
practice for the new beginner at plate work to recognise 
that the same conditions do not prevail with the metal 
|)lafe, as there is a difference in the receptive capacities 
of the stoiu' and the plate. 

^\part from the diff'erence prevailing in the 
“ porosity ” and “ specific gravities ” of the two print- 
ing mediums used, there is also the difference between 
iliat of a smooth, polished glass-like sin face, as is 
represented by the stone, compared with that of a 
roughened, tooth-like surf 'ce, as is furnished, and 
possessed, by the /ine or aluminium plate. 

'Phe mo'.'.nds of the surface granulation of the plate, 
ev(‘n though microseopie in extent, must certaiidy 
increase the surface area of the plati*, as the sides and 
depths of these myriads of tiny mounds have fo be 
accounted for. "Phis explains why a “ fuller ” transfer 
can be run down fo a zinc plate without “ smashing ” ; 
whereas had that same transfer been lived for running 
down to a smooth-surfaced stone it would have spread 
and thickened. 

We may now resume the actual transferring 
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procedure, so that whichever method of rolling up the 
washed out transfer may have been pursued, every part 
of the work should now appear “ firnr ” and “ solid ” 
when the “ rolling up ” is finished. If such is not the 
case, then the defective parts should be at once made 
firm and perfect before the subsequent etching 
operation is accomplished. 

If the faulty parts are free of gum, then they may be 
“ touched up ” with a sharp pointed hard lead pencil, 
such as a 6ll, going over these defective parts with the 
finely tapered point once or twice, pressing moderately 
firm. 

Or, as with the stone, the touching-up may be done 
w’ith a “ sable hair brush ” or “ litho. steel pen ” and 
litho. “ tusche.” 

For certain other kinds of retouching, a “ Korn,” 
“ Lemercier,” or “ Vanhymbeck ” crayon may be 
used. 

If, however, touehing-up is required to be done on 
any parts of the plate where gum arabic has penetrated, 
then in order to obtain reliable results it is necessary 
to remove that gum from the metal, before greasy ink 
will again hold there firmly. This is readily done on 
zinc by means of the alum acid solution,” already 
fully described. This solution decomposes the exposed 
metal, and thus presents ft new virgin surface, which 
will take uy) ink as efficiently as what the new clean 
plate did at the start. 

After the “ touching-up ” has been done, the plate 
should be “ regummed,” the job then “ rewashed-out ” 
with the “ asphaltum ” tincture, then re-rolled ” up 
again, and “ chalked,” when it is ready for the finishing 
operations. 

Assuming however, that the transfer has rolled up all 
right, as it should do under normal conditions, the work 
is then protected for the cleaning-up and etching 
ojierations. Ibis is done by dusting the yob well over 
w'ith Colophoniurn ” yiowdcr. This fine “resin 
flour ” clings to the surface of the moist ink which thus 
becomes fully charged with a complete layer of it ; then 
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a final dusting over with “French chalk ” (talc) follows. 
This latter frees the plain parts of the plate from any 
particles of Colophonium powder that may be adhering 
there, and at the same time, its finer particles fill in any 
possible cavity of the work that may have been missed 
by the Colophonium powder. 

Both of these powder substances being absolutely 
insoluble in the etching fluid they thus form with the 
ink of the job a perfect resist and preservative of the 
ink image during the etching operation. 

“ Colophonium ” powder forms with the ink image 
a most powerful resist, and may be recommended for all 
transfers, where no “ scum ” is present. 

But in the case of “ copperplate transfers,” where a 
slight scum is always present, no matter how carefully 
they nuiy have been finished off in the inking manipula- 
tions, here, for this class of transfer, it will be found 
that fine “ asphaltum i)owder ” forms the best etching 
resist, as it is nol so adhesive to the thin ink veil which 
comprises this scum, as what the more “ sticky ” 
(adhesive) Colophonium powder is. 

Where, however, there is the firm and full deposit of 
ink, such for instance as that w hich belongs to the work 
of the transfer proper, as the lines and dots, which 
form the image of the w-ork on the plate, there the 
Asphaltum pow'der will firmly adhere, and securely 
protect the w'ork from injury by the etching fluid. But 
on the contrary, where the scum only carries just 
sufficient ink to make its presence recognisable, but not 
enough to satisfy the anchorage requirements of the dry 
asphalt puwder, this scum receives no protection 
against the action of the acid etcher, and consccpiently 
becomes undernuned, and cleared away, wffiich is the 
precise condition wdiich is required of it. 

But if, instead of this Asphaltum powder, we had 
used the Colophonium powder, we should have experi- 
enced the greatest difficulty in undermining this scum, 
as this latter possesses such clinging, adhesive powers, 
that we w'ould necessarily ha^■e weakened the siirroimd- 
ing w'ork, w'hile trying to remo\'e the extraneous scum 
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matter from the plate. In “ eut stonework ” there is 
not the same liability to this senm as in the eopper-plate 
method in vogue in threat Britain. 

If the young transferrer will remember these relative 
viseous properties of these two etehing resist powders, 
he will then always have at his (>onuuand the means 
whereby he may apply to best adxantage the right one 
for the right condition, and thus obtain a great advan- 
tage and help in his work therefrom. 

Whichever of these two powders should be used, the 
final dusting over witli French chalk is always resorted 
to. 

It may be here mentioned that there are a numln'r 
of transferrers who are so delicate in their touch that 
they can carry out the etching o{)crations when only 
P’rcnch chalk alone is used for dusting in ■’ the work. 
But we do not recomiucjul this, as there is invariably 
an occasion where some part of the work suffers from 
this “ over-confidence ” melhod. 

Now we come to I lie cicaning-up “ of I he plate as 
tlic T ext consecutixe opcralion, and licre again wc find 
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a variety of methods of jxrocedure, all of which we shall 
refer to and emphasise that which wc consider the best, 
and the reasons therefor. The superfluous ink, or dirt 
portions, may be removed by the aid of abrasive imple- 
ments, such as “tine glass brushes” (Fig. 11), con- 
.-.isting of a tightly bound rope of glass threads : or a 
“pencil point of hard wood”; or a “stem of pipe 
; iay ” : or an “ Indiarubber pencil ” ; or a piece of 
tapered charcoal ”; a “ sharpened goosequill ” is also 
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» >ed by some ; a polishing “ pencil of snakestonc,” just 
as is emplo}’^cd on stone, may also be used for certain 
corrections ; wliile marginal dirt may be removetl by 
means of a piece of felting,” or closely woven 
flannel.” 

Even a “ steel scraper ” may be used for sharpening 
up a line, if a good and efficient etcher is employed for 
the final etch. 

Now, since it is necessary to have a grained surface 
on the plate in order to secure proper moistening, or 
(lamping conditions, it follows that when we polish or 
abrade a portion of that surface in the cleaning-up 
operations, that we make those parts smooth and flat, 
and thus incapable of retaining the same storage of 
moisture, as the remaining roughened surface of the 
plate possesses, 'riierefore, any method that will either 
minimise, or obviate that drawback, renders a service 
to the lithographer. 

If Hie wood stump should be used in cleaning dirt 
away, then the point of it should first be dipped in the 
•‘etcher,’* and then in some ‘•medium pumice jmwder,’’ 
and then used on the parts of the jilate re(iuiring erasure 
in a circular manner, so as to preserve the grain of the 
plate. If a rubber st rij) is employed, this is then almost 
impossible to be carried out, as is also the case when a 
piece of snakestonc slip is us(‘d. 

In these cases the plate should be finally bathed in 
the alum acid bath (afiinitiscr) for about three minutes, 
when the acid again produces a matt roughening on 
those smoothed places, with this comparative difference 
- that the grain is very much finer than that which is 
produced with the graining machines. If there should 
liavc been only a few parts polislu'd smooth in the 
clcaning-up operations, then, instead of bathing the 
whole plate by immersion, those parts ma>' be treated 
locally with the alum acid solutiim by means of a camel 
hair brush ; the sfient acid being removed with a sponge, 
and fresh applied for about two minutes, as in the 
bathing procedure. 

Instead of the above mefhods, if one should be 
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employed which dispenses with the smoothening effects 
on the plate there is then no need for the alum acid 
bath in connection therewith. 

Such a one is obtained wdien the cleaning up is done 
by means of a *’ stump glass brush ” and caustic soda 
solution.*’ In using this method the cleaning up should 
preferably be done on a dr\' plate, otherwise there is 
the risk of the erasivc soda encroaching upon the good 
work of the transfer, and damaging it. But if the 
plate is fanned dry before procee<ling to clean it up, 
and tlie caustic soda solution is coloured with a small 
quantity of rouge powder, then every erasure by it, 
and application of it will be clearly shown ; this residue 
of it is then removed by a piece of blotting-paper, which 
prevents subsequent injury to the surrounding work of 
the plate. A final dab with sponge and clean water 
removes any remaining caustic film. 

One end of these glass brushes requires to be brought 
to a point, for the purpose of getting in between close 
spaces, where there is only room for a small cleaning-up 
tool of this character to enter. 

To obtain this condition, one end of the brush is 
flipped into a strong solution of gum arabic, so t hat it 
penetrates welt in between the innumerable glass fif. res : 
then this gum is dried on the brush, so that all the 
fibres are well knit together and held firm. It is then 
taken to a grindstone or carborundum wheel, and the 
outer parts of the brush ground away in a tapered 
direction, so that the f)oint of it is brought to a pencil- 
like end. It will be necessary to redip the brush end 
a second time, if it should be a very thick one, or if 
the gum solution has not fully and efficiently penetnated 
the inner fibres of brush. Finally, the remaining gum 
is dissolved off. 

By utilising this method then, the grain of the plate 
may be preserved in those parts, when dirt and super- 
Jtious ink have to be removed; and thus the whole 
plate surface may be kept in a uniform, roughened 
character, dispensing .entirely with the necessity of the 
acid bath treatment again, after the cleaning up. 
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'Phis is by far the better method, although we Inu'e to 
recognise that it cannot be used for every job and that 
it is not used nearly as much as the other methods; at 
least so far as the craft in huirope is concerned. 

Of course, the preceding method can be closely 
imitated if the brush and a mixture of corrosive acid 
solution were used (nitric, hydrochloric, etc.), but this 
is far more dangerous and dest.i-uctive to adjacent work, 
unless the greatest care is exercised in its use. Neces- 
sarily, the object in any method should be, that it 
is easy to work, with a minimum of risk. 

Even when eleaning up is done by the rubber, or 
wood pencil method, and the phosph)ric etcher used 
in eonjunetion, it is advisable to colour the solution, 
so that every erasure is visible on the plate, and thus 
afford the transferrer the assuranc<' that he is not 
inadvertently encroaching upon the good work of the 
transfer. 

'Phe use of a rubber strip with a solution of red 
iXmerican potash is favoured by some transferrers for 
“ cleaning up ” with. 



ClIAI*rER V. 


ZINC ETCIIKIIS OF PAK'lIAl, fORHODKN'r COMl'OSI TION 

HKST FOKMl I.AS AM) UKCII'KS, ENtiIJSII AM) FOHKION 

— SKM'.FK1,DKR’s ORIOINAI. MFTAI. I'LA'IK KTCIIFR. 

If the “ sled scraper '* or *' erasiiifr knife “ should be 
used in any part of the transferred iniaj^e, care must 
be taken that no very deep “ di^fs,” or ** channels, '* 
are cut out with it, it beiiiff only necessary to remove 
but the very barest supcrticial part from llie i)late, as 
the work is not so deeply penetrated as on the stone. 
Jl follows that these parts so treated will present a 
smool lioicd surface there afterwards, in which con- 
dition they would be incapable of retaining the recpiisite 
supply of dampeninji moisture durinii prolonjicd run- 
ning of the press, so that it becomes imperative that 
those portions shall bi- roughened " aj^ain by treat- 
ment with the acid bath solution there, to /[five them 
at least a ehemical {^rain, in lieu of the mechaniea! one 
which had been destroyed by the steel scraper. 

When all the eleaninff up is finished, the plate is then 
jfummed up, and ajjain rolled uj) with the nap roller 
and jjfood black ink, in order to niake sure that no part 
of the image has been injured by undue rubbing, during 
the foregoing operations of cleaning uj). 

Jt is next dusted oxer with French chalk, and is then 
quite ready for the F/IX'HING operation. 

This operation is of the utmost importance, as on 
the success of it depends the unbroken running of the 
printing machine, iren; comes in the question of the 
perfect, or tlie faultv etcher. There are “ formulas ” 
"ud “ recipes ” galore. Some printers are satisfied 
with one, which other y)rinters taboo. It is well to here 
I'.ote that the xast majority of them still contain in 
their composition the same old erosive acid which the 
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‘ old master,” Senefelder himself, introduced in 1817, 
namely, “ Phosphoric acid.” 

There is a proprietary etcher of an entirely new 
constitution to any hitherto used, and which is un- 
questionably the best that has ever been discovered for 
metalithography ; but as this is protected by patent 
laws, in both Europe and America, the formula of it 
could not be used unrestrictedly without violating the 
proprietary rights. It consists chiefly of ammonium 
compounds and llie salts of Arabic acid. We shall 
return to this fully in a subsequent chapter. 

W’e shall therefore first confine ourselves to a good, 
non-proprietary formula, which is being used with 
success in a few good English firms for zinc plate work ; 
it is as follows : 


Zinc Etciikr. 

Phwsphoric acid 3 fluid ozs. 

'rannic acid, dissolved in 2 ozs. 

hot water 1 oz. by weight 

Water L) ozs. 

('hromic acid 2 ozs. 

Gum solution 10 fluid ozs. 

.Another one, time honoured in age, yet which still 
finds (jiiitc a number of users, despite the simple and 
unpretentious nature of its composition, is made up 
as follows : 


.Anotiikh Zinc Etciiku. 

Decoction of Nut (ialls ... 1 pint equals (20 fl. ozs) 

\\'cak watery solution of 

Gum Arabic .' l)int ecjuals (10 d. ozs.) 

Phosphoric acid f drachms by weight 

'I'o prepare the above, 0 ozs. of Ix'st .Aleppo Nut 
Galls are steeped in six qu.irts of water ftir twenty-four 
hours. They are then boiled and “ crushed up '* during 
the boiling, as well as being well broken up lM?fove 
steeping. Finally straining and bottling up ready for 
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use, labelling them “Stock decoction of Nut Galls.” 
(Note, they should boil for ten minutes longer after 
CRUSHING.) 

This etching solution desensitises the plain parts of 
the zinc plate, and enables them to resist the encroach- 
ment of the greasy litho inks. 

The following is one imported from the Continent 
and virtually similar in character to the above, except 
the quantities, and the powdered gallic acid, instead 
of the decoction of the same chemical [)rinciplc. 

It consists of- - 


Gum Arabic solution 8 i)arts 

Phosphoric acid t part 

Gallic acid 2 parts 

Water 1-t parts 


In Scotland we found a few firms where the following 
rather vigorous formula was in vogue : 


Gum Arabic solution 40 ozs. 

Hydrochloric acid 1 oz. 

Phosphoric acid 1 oz. 

Citric acid 1 oz. 

('omuion salt 1 oz. 


The whole diluted for use with about equal quantity 
of \ery thin gum water. 

In Ireland, on the contrary, the constituents of the 
zinc- etcher was reduced to a minimum. Simply 

0 parts of gum solution. 

1 part of phosphoric acid. 

Water as required. 

This was the typical etcher for zinc plates where the 
workmen prepared their own etching solutions. 

It may be here mentioned that probably one-third of 
the lithographic firms using zinc plates piirchase their 
etching solutions from the suppl, houses; this rule 
applies to virtually the whole of the United Kingdom. 
It is the ruling custom that each large supply firm of 
metal plates for lithography also put up their own 
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> bching solution for their manufacture of plates, and 
make a strong point of urging purchasers to use their 
etcher solely, with their particular bi’and of zinc plates. 
Such is the case with firms like Penrose’s, (Ilorsclls) 
Parker’s, and Algraphy Ltd. 

It does not follow that this practic^e is now followed 
altogether loyally, as we have frequently discovered 
different makers’ proprietary etching solutions being 
used with other makers’ plates, and generally with as 
satisfactory success. 

Again we may remark that we have found zinc 
etchers in successful use in which precisely the same 
kind of ingredients have been employed, but in many 
different quantities and proportions of these various 
ingredients. 

Helow is another instance of this, in which the 
following proportions were used with satisfactory 


results : 

ft 

Gallic acid 10 parts 

Phosphoric acid 2 parts 

Gum solution 10 parts 

Water 30 parts 


In another instance the following formula was giving 
good results ; 


Phos[)horic acid 2 ozs. 

C’hromic acid 2 ozs. 

Gum solution 12 ozs. 


Vet quite different proporti»)ns of these self-same 
materials were giving also satisfactory results, as is 
depicted in one of the preceding formulas where an 
analysis comparison can be made of this marked 
variation, or change of proportionate quantities in the 
etching solutions. 

Turning now to the method of zinc etching, as is 
employed by French lithographic printers, wc shall 
note that even there the fundamental constituents of 
the etcher is akin to that in vogue in the llritish Isles 
and other parts of the Continent. 
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The following is the composition of an etcher for 
litho zinc plates, with which they obtain good results : 

French Etcher. 

500 grammes brown gall nuts, well powdered up, 
1 litre of water, 

‘20 centilitres of Sulphuric Acid (II‘2 S04). 

10 centilitres of Nitric Acid (11N()3). 

400 grammes of (him Arabic solution. 

The nut galls, after being reduced to as fine a state 
of j)owder as possible, so as to facilitate their dissolu- 
tion, arc then boiled in a litre of water (raiu-w^ater by 
preference) by means of a water bath (huhi viarie), i.e., 
an earthen vessel placed in a saucepan with water, 
'riiese should be put to simmer on a slow lire for three 
or four hours, then left to cool, then the liipior added 
to the other ingredients, the whole being well stirred 
together, strained, and bottled for use. If necessary 
for any special fine work, it may be further reduced in 
strength by adding rain or distilled ^vater to it accord- 
ingly. Hard or limy water tends to neutralise the acid 
properties. 

A customary French method of ajiplying this to the 
plate is to use a broad camel hair brush and si)read the 
etcher with it over the zinc plate, just as is done in 
etching a grained stone for chalk work, instead of using 
a sponge where the liability of une(|ual and irregular 
etching may ensue. 

The length of time this etcher is allowed to remain 
on the plate is usually one and a half minutes. After 
w'hich the plate is caref\dly washed with clean water and 
gummed up with pure gum arabie without any 
additions, such as tannic acid or bichromate salt. 

Now, if w'e may be pardoned looking backwards for 
^bout a century, we shall find how little — not how' much 

variation has been introduced into these essential 
etchers for lithography, for the immortal master of 
iitht>graphy (Senefelder), when w'riting his memoirs of 
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the craft in 1817, actvially describes the composition and 
use of the following etching preparation which he used : 
“ An infusion of nut flails and gi/>n xvaler with phos- 
phoric acid.” This will he found in both the original 
German memoir, as well as the English translation 
puhlislicd in 1819. 



CHAPTER Vr. 


PUOPUIETAKY NOX-COIIKOSIVE KTCIIER (OR, STRECKER 
method) — A LANCASHIRE COMRIWTTON ETCHER OF 
CORROSIVE AND NON-CORROSIVE COMPOSITION — THE 
CHEMICAL AND PIIYSICAI. ACTION OF “ GUM ” UPON 
ZINC PL\TES-- GUM SUHSITTUTES AND TANNICISED GUM. 

In Spoil's Encyclopiudin of tlie Indiisl-rial Arts,*’ 
published in 188*2, over a quarter of a eentury ago, is 
the following re<-ipe for zinc plates ; Ciallie aeid, *2;) 
grains; phosphoric aeid, 8 grains; ginn arabie, 130 
grains ; water, 837 grains. 

Here, then, is virtually the same eteher introduced 
and used throughout a whole century, and yet which 
is practically the essence of the free corrosive etchers 
still in use in all parts of the world to-day, so far as 
lithographic metal plates arc concerned, with the soli- 
tary exception of a recent patent proprietary etcher, as 
referred to in a previous allusion — which is a non- 
corrosive one — the composition of which is as follows : 


Xitrate of ammonium 21 parts 

Riphosphate of ammonium 20 parts 

(lum arabie 200 parts 

^Vater 750 parts 


This etcher requires a thrc“e-minutes’ action u))on the 
plate to effect the desensitised ctiating. 

The hygroscopic coating which this produces uiion 
the zinc plate is accomplished in accordance with the 
following equation : 

3Zn-b2 NII4 112 P044 3NH4 NO3+Cl2H20Oll = 
Zn3P208-t 3NII4 N02+C12 H20 Oil (NH4) 2-1-3 
H20. 

This is the basis of the non-corrosive etcher which 

4* 
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positively gives the best results on zinc, and attains to 
the very highest state of perfection yet acquired in litho- 
graphic metal plate etcliing. 

In this connection we came across a large Lancashire 
lithographic printery tliat compounded an etcher, which 
comprised both the “ non-corrosive ” etching constitu- 
ents, to which they added also a strongly “ corrosive ” 
one. The composition of which is as follows : 


Potassium Phos])hatc ozs. 

Potassium Nitrate 2 ozs. 

Sodium Phosphate 1 oz. 

Sodium Nil rate 1 oz. 

Sulphuric .Acid .)() minims 

Water SO ozs. 


It is both ini cresting and remarkable to relate that 
this mixc<l cichcr gave salisfactory results on both 
flat-beds, rotaries, and two-colour offset rotaries. 

Senefelder found that all metals had an aflinity for 
fats more or less, and singled out “ zinc *’ and “ iron ” 
as being Ihc two mosi valuable melals of those days for 
use in the lithogra|)hic process. lie further stated that 
“ lime and gum, as also potash with salt and gum, form 
a good means of |)reparation for all metals ” used in 
lithogra])hy. 

Now, whichever etching solution is employed for 
either zine or aluminium fdates, the object to be 
attained in its use is the |)roduction of an insoluble 
<‘oating upon the plain, Iflank, iminked i)ortions of the 
plates, such coating being of a hygroscojjic or water- 
bearing and water-retaining nature, and consecpiently 
of grease-resisting capacity. In other words, ’* desensi- 
tising the plate to the action t)f greasy ink wherever this 
etched coaling, or layer, has been formed."’ 

’Fhe more stable and constant that this new hygro- 
scopic layer can be procured, I he more perfect the 
printing results will l)e. The main trouble hitherto 
encountered on zinc and aluminium plates has been tlu^ 
imperfect treatment, and inefficient etching operations 
available for these plain, blank parts — the etched 

E 
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coating that has been formed there being partially 
soluble, or decidedly so. Then when the results of the 
etching were so easily removed, the trouble of “ scum- 
ming,” “ tinting,” and “ degradation of the work ” 
ensued. 

So that the troubles of metal plate printing really 
resolved tlicmselvcs into this : that it was quite easy to 
maintain the “ ink-bearing parts ” of the printing 
plate; but the ’’blanks” or “lights,” or “inkless 
parts,” as they are variously termed, were the real sole 
trouble, and which the machine-man had to grapple 
with, and which always baflled him the most. Invariably 
the outcome of this necessitated him in “ doctoring ” 
his ink, or “ doctoring ” his damping water, or as 
frequently doing both at the same time. 

Now, then, having accomplished the etching proper, 
if the “ rarefied corrosive ” one has been employed, it 
is then necessary to carefully wash off the superfluous 
solution, and finally to gum up the plate and fan dry. 

Here again this operation may be cither simple and 
plain, or done in a more complex manner. 

If plain, then a thin coating of “gum arabie solution” 
is applied, and finally spread evenly and sparsely all 
over the plate surfac’C by means of a clean, spongy 
gum cloth, kept exclusively for this purpose ; care being 
taken that only an absolutely thin film of gum is 
produced, otherwise great difficulty will be experienced 
in the subsecpient “ washing-out ” of the design when 
commencing printing at the power press. 

Moreover, there is the liability of the gum to peel 
off in thick scales if left too thickly on the plate. Again 
the thin layer expedites matters, as it can be readily 
fanned dry ; whereas the thicker layers resist this, and 
delay progress in the work. 

Now, with the “ complex,” or compound manner, 
an additional salt, or, in other cases, acid body is mixed 
with the gum. 

One method is to mix up a small quantity of tannic 
acid with this gum solution, and gum up with this 
addition to the gum. 
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The other method is to mix a small quantity of a 
saturated solution of “ bichromate of potassium ” and 
pour a little of it on top of the wet gum layer, then 
well sponge into it, this dissolved salt, spreading on a 
thin layer and exposing same to light for a few minutes, 
taking care not to allow it to beeomc indissolubly 
hardened by light action, or a hard, horny, insoluble 
layer will be produced, which will necessitate such 
stringent measures to remove it that the subjoined work 
of the transfer will also be affected and impaired. 
Hence, more harm than good would accrue from its 
use under such circumstances. 

Otherwise used with due restraint, some appreciable 
benefit may be found from its use. 

Of the two methods, however, we prefer the gallic 
acid one, as there is no such restrictions attending its 
use as in the bichromate one just under review. 

TIk;; “ tannicised gum may be made at the tiiui of 
giunming, or prepared beforehand. Some transferrers 
add a pinch of tannic acid to the gum at the time of 
gumming in. 

A few simple, plain remarks upon the “ chemical 
basis ■* and “ underlying principles ’’ will help in 
the mastery of zinc plate printing. It is well to 
bear in mind that gum has a “ chemical action ” 
upon the plate, not a mere “ mechanical ” one, and 
I hat true and full chemical action does not ensue until 
{ his gum has been dried upon the plate ; that is, the 
action is only completed by the gum absorbing free 
oxygen from the atmosphere, and also being fi-eed from 
its exeess moisture of solubility. As with other organic 
substances, the reactions arc “ shrouded in coni- 
plexity,” but a similar combination takes place with 
the metal as is the ease with tht stone, only that a 
metagummate of zinc ’* is formed instead of a “ gum- 
mate of lime.” 'File chief eonslituents of the gum 
being the “ potassium ” and calcium salts ” of 
‘'arable acid.” Therefore, if the printer should have 
occasion to re-etch his plate, or any part of it, he will 
not attain to the full value of the gumming-up operation 
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if he merely “ gums up ” and then immediately after- 
wards washes the gum off again before drying it firmly 
on the plate. The plate will not be rendered as immune 
to grease as it otherwise would be if he had taken more 
time to perfectly complete the di'ying ojjcration. 

AVhen the vegetable astringents “ tannic ” or “ gallic 
acid ” is used in conjunction with the gum, the same 
feature there applies, as both of these acid substances 
are .alike in their nature, and are derived from the same 
source — the ‘‘gall nuts” and “barks”; also being, 
like the gum itself, organie vegetable products. 

Substitutes for Ihe pure gum arabic should not be 
used, or attempted for use, on either zinc or aluminium 
plates, .as even mixtures of ■' Dextrine ” (British gum), 
or ■■ Gum Senegal,” retard the formation of the stable 
compound that should be produced by the pure gum 
on the plate. The ’* best is none too good ” for plates. 

It should ever be remembered that tlie main element, 
zinc, cannot in itself alone imbibe and retain sufficient 
moisture to enable it to reject greasy ink ; that con- 
dition alone is imparted to it when some chemical sub- 
stance is applied to it which enters into chemical union 
with it, producing a new chemical compound, which is 
of an entirely different nature, to that, of what the 
plain elemental zinc was comprised before receiving I his 
new alliance. 

That is precisely what the “ etching,” .and ’* gum- 
ming ” operations are intended to .accomplish. 

When these operations an* carried out efficiently, 
then the nature of the zinc is so eom[)letely changed 
that you might roll up a plate solid black, and then, 
on the application of moisture, the ink would all come 
away again wherever the etching and gumming had 
been carried out ; but on the remaining ])ortions of the 
plate those that represented the ink lines of the design, 
and which had been insulated by French chalk and 
resin, from the action ^>f the etdier .and gum ; these 
would still retain the ink, and reject the moisture. 
Thus the whole matter resolves itself broadly into this : 
that the zinc plate is eay)ablc of having formed upon it 
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two entirely and diatmcth) different compounds, one a 
greasy or fatty compound, the other a gummy or anti- 
grease compound. 

With the former, we have nothing like the difficulties 
to contend witii which we have witli the latter ; there- 
fore, we have to aim at directing our progress along the 
lines of the latter diflicult phase of the work. It is here 
that the worry and trouble assails the printer ; he may 
have “ scumming,” “ tinting,” or •* spreading ” of 
lines, etc., on this side of his work; and may also have 
to work such a large quantity of water, to safeguard 
against encroac'hments on these blank portions of his 
plate, as to even weaken the vigour of his print, and to 
dtjbase the tinctorial power of Jiis ink. 

Again, the natural attrition of the plate during pro- 
long('d printing o]>erations always tends tt) wear its 
surface smooth, i.e., destroy its granularity. When 
that stage is arrived at, then another additional griev- 
ance* is showered upon the printer and pressmen, in 
taxing their resources and enei-gics, to cope with, and 
compensate for this inherent trouble, which impera- 
tively demands attention and redress. 

'Plu'sc arc“ the chief problems that the metalitho- 
graphie ])rintcr has to face, ,‘uul which he is now so 
successfully doing in many parts of the world, as the 
really beautiful lithographic |)roductions now being 
done from metal plates clearly testify and prove. 



CHAPTER VII. 


artist’s work — AEROGUAPll-SIIADING MEDIUMS — 

GUMMING-OUT CORRECTIONS AND ALTERATIONS — 

ERASURES AND ADDITIONS COMMERCIAT. WORK FOR 

OFFSET, ETC. 

Original drawings are produced upon zinc or alumi- 
nium xilates in precisel\’ the same manner, and with 
the same lithographic materials, as is employed for 
stone work. 

The lithographic eliromo artist, or commercial artist 
and draughtsman, can employ either sable hair brush, 
litho. pen, litho. crayon, ridibed tint by wash leather, 
the aerograph, shading mediums, or s])lash methods, 
according to the technical rccpiiremcnts and character 
of the work. He can work upon the plates more con- 
veniently than upon stone. 

For “ offset ” work, the drawing is done r/g/it Ttvij/ 
to view upon the [ilatcs, which makes it imu-h easier 
for the lettering hand when he is doing Old English, 
Roman, and Script forms, as in Fig. 12. 


/lictaHtbograpb^ 



I’k;. 12. 


'I'here are one or two restrictions, however, in con- 
nection with drawing ufion metal plates, to which the 
young metalithographic artist must be apprised. First 
he must learn to refrain from making rough sketches 
upon the plates with a hard lead jicncil, such as a 6H, 
as each heavy stroke of this graphite point w’ill take up 
printing ink, and thus produce blurred outline. 

Again, he must remember that the metal plate is 
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somewhat more susceptible to greasy fingers than what 
the stone is, therefore he should always protect his work 
with a sheet of clean paper, and work upon a gently 
sloping bench, employing a bevelled portable flat hand 
rest, as in Fig. 13. 



A clean “ hare's foot " may be used for lightly 
dusting over the plate in removing grit or fluff. 

“ Clialh ” Work.- In executing “ crayon ” work 
upon a grained plate, Korn’s Litho. Pencil Crayons 
arc a vcr\' convenient tV)nu of crayon for clean and 
expeditious wt)rk, as the paper covering which forms 
the holder of this crayon can be speedily removed, and 
the point fined-up ” on a piece of fine “ cabinet " 
paper, and smooth finished upon a piece of “ matted 
glass,’’ or brown paper, which gives a nice working 
point. Or, if preferred, " fine pointing " may be done 
with a sharp penknife operated inwards towards the 
artist. Messrs. Gilby iS: Hermann, of Plumtree Court, 
liOndon, are the sole agents of these pencil crayons 
(Fig. 14) for Great Britain. 
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The ordinary form of cra.von (round or square) may, 
of course, also be used with the Porte crayon. 


To sharpen this pencil, or when a preater exposure of lead is desired, 
cut ONE THICKNESS of paper BETWEEN THE HOLES and unwind. 



CUT BETWEEN HOLCS AND UtIWINO. 

Fi.;. 14. 


■■ Tmchiga " arc best made by the ai tist upon the 
metal plate iu the following manner : ” Lay on, or 
” pin ” down, a piece of tracing paper over the original 
copy, and trace the outline upon it with a Conte crayon. 
This tracing is then laid face down upon the j)latc, and 
a ** feint ” of it rubbed on to the plate with the thumb 
nail, a wood or bone presser, or a paper stump, 'riiis 
gives a clear outline, without in "ny way in'piring the 
grain, or choking up the surface of tlie metal. 
(Tracings may also be done with the usual red chalk 
pitp-r, etc.) 

’■ (iiimviing-ont ” is done ui)on the plates in the 
.same manner as upon stone, the gum being slightly 
coloured with ii touch of vermilion, taking care that the 
plate is free of moisture before starting. It may be 
.slightly “warmed,” or “fanned dry,” to ensure it 
being in condition, as a damp plate eau.ses the ink to 
run. 

When the ” gumming-up ” is completed, it .should 
be dried quickly In- “ fanning,” to prevent “ spread- 
ing ” or “ oxidation ” troubles. Special ])rccaution 
must always be taken not to use “ sour ” gum. 

“ Aerograph.”- -This apparatus is a most useful 
adjunct to the juetalithographic artist department; as, 
by its aid, he can expedit iously produce every depth of 
“ shading ” texture, from the heaviest shadow to the 
iiiost delicate lights, encompassing all the intermediate 
tones, in a reliably uniform and economic manner. 

This spray process is utilised for reproductive pur- 
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poses in a wide range of lithographic; work, reaching 
from “ picture postcards,” “ children’s picture books,” 
away on through “ show cards ” to main moth 
“ posters.” 

For a full compass of “graduated background work,” 
this acrographic method enables perfec't results to be 
obtainable in one printing alone, and which would not 
he surpassed or ecpialled for softness and range of 
delineation even by the tincst “ stipple,” though done 
in three workings of light tint, mid tint, and dark. 
(See specinu'n illustration of aerograph work herewith 
done from an aluminium plate and the rubber offset 
machine.) 

The sole makers of this apj)aratus are the Aerograph 
(’o. lAd., tJi. llolhorn Viaduct, London, E.C. 



’'Shading:' Mediums.’' — These mechanical shading 
films, which can he had in 85 dilferent varieties of 
texture, such as “ mechanical stii)ple,” “ straight and 
wavy line,” “ canvas texture,” “ hand stipple,” 
“ grained and graduated patterns,” etc., can all profit- 
ably be used upon zinc and aluminium plates. Small 
portions arc rubbed in by means of a stylus, a small 
hard paper cone, an agate burnisher, a small rubber 
roller, or by the thumb nail. 

Ordinary lithogj'aphic transfer ink thinned down 
with some “ lavender oil ” is very satisfactory for 
inking the films up with, using a felt and strawboard 
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pad for supporting the films upon during the inking-up 
procedure with the composition roller. 

Artists’ Corrections, Erasures, and Additions . — The 
artist may himself remove a faulty portion from a 
zinc plate, by first removing the ink with some benzole ; 
then destroyirjg the greasy image with some strong 
caustic potash solution applied with a “ quill point,” 
or a “ glass brush,” or a ” rubber strip.” This must 
be then carefjilly blotted off, and may be repeated for 
safety ; then the corrected portion should be gone over 
for a couple of minutes with a small (piantity of the 
“ aflinitising ” solution ; finally s])onge the ])arts with 
clean water, and then Fan-dry quickly, when any 
addition may be put in ns desired. 

For aluminium [)lates the caustic is also used ; or 
hydrochloric acid ma>’ be employed. 'I'he resrrisitishig 
of the part is here done with a t per cent, solution of 
oxalic, acid, then blotted, and finally well washed with 
clean water and dried. It. is then ready for the artist. 

Messrs. IVmsel & ficmbkc, of Tjirnmill Street, 
London, have recently brought out a new single 
solution which is capable of resensitising both zinc and 
aluminium plates as well as stone. 

The original drawings or engravings when finished 
are taken over by the transfer department, and treated 
.as described in “ Proving ” chapter. 



CHAPTER VI 11. 


ENGRAVING ON METAL PLATES — HAND ENGRAVING 

METHODS AND TOOLS MACIIINOGRAPIHC ENGRAVING — 

ENGRAVING RY I’lIE ETCHING METHOD — FORMULAS AM) 
RECIPES PRO V I NCi COLOUR HAND ROLLER S . 

It is an all-important ami remarkable fact, that, 
althoupfli lithoirraphy is a flat-surfaee ” printinii 
process (planoirraphic), yet it cjin also be practically 
ap|)licd as an “ intajrlio ” one as well, and worked upon 
the mctalithoirraphie principle. 



i(h 


The same scientilie and manipulative working prin- 
ciples are involved, and maintained, during the actual 
printing operations in llie one method as in the other. 

Either liand or machinographic engraved original 
work may be done upon these zinc or aluminium plates, 
although zinc is the most universally adopted metal used 
for this purpose. 1 land engraving is resorted to where 
individuality line and expression are required, but 
for geometrical and mechanical work an engraver's 
ruling machine is employed, similarly as for '* cut 
stone” work. For a large portion of this machine- 
engraved work the Parker wafer plate is much used 
and esteemed. (Fig. 16.) 

'Fhe chief and salient difference in the ” piano ” 
and ” intaglio ” methods lie in the preparatory stages 


S') 
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of the work. It is in the mechanical preparation of 
the “ cut-in ” design that the first variation exists — 
where this intaglio lithographic image differs in 
character from the transferred or drawn one. After 
this, liowever, it loses comparison, as the principles of 
printing arc ** on all fours ” with each other. 

'riic greasy lithographic ink fills in the “ intaglio 
image and repels the damping water which is indis- 
pensably essential to keep the plain parts free of ink, 
just as is the cast' in the ordinary planographic 
procedure. The inking rollers feed up the “ intaglio ” 
image just as they do the flat surface one. The auto- 
matic dainping operation is precisely the same, as is also 
the impression of the ink image to the paper. 

Hut there arc inherent advantages in this metallic 
engraving method of lithography which prompt us to 
gi\'(' the uninitialed every faeilit\' for learning the re- 
s|)ective details, fm-mulas, and secrets of the process as 
a])plied to melalithography. Instead of the engraving 
being done upon lithographic stone, and then trans- 
ferred to juetal plates, the eng?'aving is best identified 
with the plates right through nithout recourse to the 
stone at any stage of the operations. Hrinting can thus 
either be done direct from the original plate, or the 
plate may he reserved as an original for the purpose of 
pulling transfers from for retransferring. 

'Pile novelty of the first method which we here refer 
to and describe lies in the preliminary etchhifr opera- 
tion, inasmuch as a non-soluble etch formation is 
secured upon zinc for this purpose. So far as actiial 
engraving upon zinc is concerned, there is no novelty 
in that, as it has been practised over the best part of 
Europe, but the ])rccise method of doing it as here 
described is a no\elty. 

The various operations are carried through as follows : 
A perfectly cleaned, and grained old metal plate, 
possessing an even grain free from coarseness, is cut to 
a suitable size. For example, we should take a 22 
H. W. G. plate and thoroughly affmitise it in the alum- 
acid bath for about five minutes, then wash it well with 
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clean water, taking care that no scum is left upon its 
surface. Or a medium fine grain Parker plate, or 
Algraphy plate, fresh from stock, would suflice equally 
well. 

The next operation is a most important one, and 
must be thoroiighly well done, as much of the success 
of the process depends upon it. It consists in etching 
the surface of the j)latc so as to desensitise it to grease, 
and to form sm insoluble hygroscopic metallic com- 
pound. This is done by immersing the plate for about 
four minutes in the No. 1 Strecker etching solution as 
described in a previous chapter when treating of zinc 
etching with these ammonium compounds, or any 
other good reliable zinc etcher. The plate surface is 
next gummed-up and famu'd perfectly dry. 'J'hc gum 
is then washed off, so l.liat only that whi(“h has combined 
(Iicmically with the plate nanains left attached to it. 
'Phe plate is again dried thorotighly. 

We should now have obtained a superficial surface 
upon the plate which is definitely hygroscopic, and 
impenetrable to greasy bodies. Our litliographie image 
has subsequently to be formed below this hygroscojiie 
surface, at a lower depth in the metal than where t his 
anti-greasy compound has been formed. 

The plate surface now receives a thin coating of the 
following acid resist ground : 


Asphaltuin (Syrian) 9 ozs. 

Unbleached lleeswax 2 ozs. 


After these are thoroughly melted together and well 
mixed, it is allowed to cool down. 

In order to render it sufliciently fluid to enable it 
to be spread over the plate with a broad camel-hair 
brush, some Benzole or Spirits of Turps is added to it. 
As this substance is considerably tacky in the moist 
state, it is necessary that the coating should be done 
in a room as free from fluff and dust as possible ; other- 
wise, when the coated plate is left to dry, it will beconx; 
covered with this foreign matter, to the detriment of 
the subsequent operations. 
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I'he coating docs not take long to dry, as the liquefy- 
ing solution is of a very volatile nature, and this is apt 
to cause a detachment of any loosely fixed hairs in the 
brush, if the opcraticm of coating the plate is unduly 
prolonged. Any such adhering hairs from the brush 
must be removed from the plate. 

It is now imj)ortant that the <*oating shall be given 
a dark colour. 'I'o effect this the plate is gently and 
ex'cnly warmed, and then held over the fiamc of a 
“ candle,” or of a ** tuft of smoking tarry rag,” sO’ 
that the smoke will mix with the asphaltum film which 
has been rendered pregnable through the heat. A 
uniform black appearance should result, which will 
enable the draughtsman engraver to discern his work 
more clearly as he proceeds. 

A tracing of the work that has to be engrav'ed is now 
made upon this bhu-ker'cd surface with either a “ red ” 
or a ” yellow set-off ” paper. The engraving is now 
done either by hand or machine methods, or by a com- 
bination of both. For plain work, the engraving may 
be done with graver or needles of different degrees of 
fineness. For very fine and delicate designs the work 
is best done with ” diamond ” or ” sapphire ” points. 
In this present method it is not necessary to cut deep 
into the metal ; it is only necessary to cut through the 
protective coating, or faintly scratch the surface of the 
j)late, so as to ensure that none of the asphaltum coating 
remains uncut where the tools have been used upon it 
in the making of the engraving, as otherwise the sub- 
sequent etching procedure would be faulty. 

As soon as tlie whole design is completed, any errors 
sliould be touched out with the asphaltum mixture 
applied with a small brush. 

The plate is now ready for the etching or incising 
operation. To accomplish this the following bath is. 
prepared : 


Water 14 parts 

Nitric Acid 1 part 

Hydrochloric Acid 1 part 
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One etching of about six minutes’ duration should 
suffice, provided the proper thicknesses and degrees of 
the lines have been made in the drawing. Each job, 
however, may v^ary in the matter of time occupied, as 
half that period would suffice for some jobs. 

'J'hc plate is next well washed in clean water and 
fanned dry. 

The lines of the engraving arc now filled in with litho. 
ink (tusche) which has been dissolved in turpentine. 
AVhen this has dried the acid resist coating is removed 
with turps and a clean rag. 

The plate is then inked-up, cleaned up, etched and 
gummed, when it is ready for use. 



The inking-in of the engraving for pulling impres- 
sions or for transfer pulling purposes, is best done by 
means of ** tampons ” (Fig. 17), in the same wa)'^ as 
with stone engravings. The nap roller may also be 
used. 

The subsequent operations in the pulling of the 
transfx?rs are purely everyday items of metalithography 
as have been carefully referred to in previous chapters 
of this series. 

Proofs are best pulled on an India, or plate paper, 
using a soft backing such as blotting-paper or flannel, 
or sheet of thin rubber. These prints may be made 
and mounted at the same time if the back of the India 
paper is sparsely psisted and laid in position on the 
plate ; then the plate paper mount laid on to this direct ; 
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and finally Hie backing sheets before the impression is 
made. 

There arc, however, other methods of doing this 
inetaHUiogmphic engraving direct, without the inter- 
vention of the additional etching-out of the intaglio 
design. In other words, of accomplishing the engrav- 
ing solely by the aid of the engraving tools and im- 
plements alone, just as is done with the litho stone; 
this latter method is much I'esorted to in many im- 
portant lithograjihie districts, and is simpler than the 
preceding method, although perhaps not as capable of 
rendering individual mannerisms of skill as the other, 
which enables stofiping-out of tones, and repeated 
etchings of others to effect contrast. 

'Phis cut metal ruling is also employed on machine 
plates, it being the practice in some countries lo first 
transIV'r a sheet of invoice headings, etc., on lo a zinc 
plate, and then afterwards to engrave the *’ money,” 
” date,” and “ (piantity columns, both the down 
and right angle lines, in their proper jiosition -under 
the headings -upon the plates. 

I'his gives the sharpest printing line it is possible to 
attain, and tnie that will not wear away. 

'I'hese ” intaglio ” processes of lithography are now 
being employed at man>' process and litho. houses for 
producing fine half-tone lilhograpln/ by both high-light 
and orthodox photo-process methods. 

■■ Proving ." — II is the task of the lithograi)hic 

prover ” to receive the plates from the litho. artists 
as soon as com])leted by them, and then to first prepare 
them ready for j)riuting purposes. Afterwards to 
“ pro\e ” them in the respective colours in due pro- 
gression if it should be a “multi-colour” job; and if 
a ” monochrome ” one, then in the particular colour 
agreed to by the customer. 

On receiving a finished original plate from the artist, 
the prover first “French chalks” the work, for the 
purpose of prcA'cnting any smearing, or dissolving of 
the ink. He then gums up the plate with an even 
coating of Gum Arabic solution of the consistency of 
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cream: This he smooths down thinly with a “ gum 
cloth ” — specially kept for this purpose — and then 
thoroughly dries this coating. 

The work is then washed out over the dried gum 
with the “ asphaltum ” solution, after which the gum 
is washed oflF, and the work carefully and crisply rollcd- 
up. 

When all is firm and sharp, it is protected by dusting 
over first with “ Colophonium ” powder (resin flour), 
finishing with French chalk; any necessary “ cleaning- 
up ” is now done, and the plate t'tched, and finally 
“ gummed-up ” and “ fanned dry,” when it is ready 
for proving. 

Some provers practise a variation of this method, by 
making the special precaution of “ washing out ” a 
second time aftta* the “ etching ” and gumming, and 
re-roll up to ascertain if all is “ (). K.,” then French 
chalk, gum-up, and fan dry. 

Others again prefer to gum-up after the “ cleaning- 
tip,” and then re-roll up, and “ French chalk ” again, 
then “ etch,” ” gum,” and “ fan dry.” 

In “ proving ” a ” chroino job,” the first colour- - 
usuallj’^ a yellow- for this the sheet of printing paper 
is laid in ])osition upon the plate to “ corner register 
marks ” made with silver wire, or they may be 
“ scratched-in ” lightly upon the plate. 

Then the remaining colours are “ needled ” from 
the centre pohit of the cross line register marks, which 
ensures the keenest and most reliable superposed 
register of a colour job. 

Some provers do the registering In' ” lay marks ” 
all through, but the needle method is the best, both 
for adjusting “ stretch ” or “ shrinkage.” 

The prover should keep “ progressive ” proofs of 
each stage of the job, as well as single colour impres- 
sions of each plate, in addition to the finished proofs. 
He should also kee]) one set of proofs with a record 
of the colours used, both for “ tints ” and “ body 
colours.” This can then be consulted b}' the printer 
subsequently, if he has any difficulty when mixing the 
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colour for the machine. A touch of “ sperm oil ” in 
the colours helps them to print flat, and sink in 
“ matte.” 

For “ chalk ” work, the drawing is first French 
chalked over, then in order to prevent “ thickening ” 
it is preferable to give it a weak “ gum etch,” in which 
the gum is charged with a very small proportion of 
etcher mixed in, according to the character of the work 
drawn, never more than 2 per cent. This is then 
washed off, and the plate “ regummed-up ” with pure 
gum, rubbing down to a thin film with the gum cloth ; 
or this chalk work may be first gummed-up without 
this etch being added to the gum. The job is then 
“ washed-out ” witli the asphaltum solution and the 
rolling-up done witli a good “ nap ” roller. 

In working the nap roller up with the black ink, it 
is best to slightly overcharge it at first, then to scrape 
the slab once or twice, and thus bring it down to 
sufficient supply ; this ensures the roller being evenly 
charficd ivilh ink. 

When proving large “ show-cards ” or posters ” 
at tlic “ hand press,” and also ” panel colour plates,” 
which are usually drawn in pairs upon the one original 
plate, these neeessarilj'^ make a big sheet for proving, 
and one which is too unwieldy for one man to mani- 
pulate for ” register ” by the needle method of “ lay,” 
without having recourse to protc(!tive devices for safe- 
guarding against smearing of the “ inked-up ” impres- 
sion. 

This is accomplished by loosely laying upon the 
inked-up plate a thin sheet of brown paper .as “ tissue,” 
which covers up the whole of the image, just short of 
the register marks, wdiich arc left entirely free and 
exposed. 

The prover, with the aid of an assistant, now needles 
into register his proof sheet upon the plate ; when this 
is secured, the assistant deftly draws out the “ tissue ” 
from between the proof sheet and the plate, the 
“ prover ” all the time retaining a firm grip on the 
register points, so as to keep the sheet dead true to 
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CHALK PRAWING ON ALUMINIUM PLATE. 
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register; he then withdraws the needles, and lays on 
his backing sheets and glazed “ shalloon ” board, and 
then proceeds to make the impression. 

Each successive progressive proof sheet after being 
printed, is laid between large tissue sheets, so as to 
prevent contraction as mucli as possible, and at the 
same time preserve it from dust and dii’t until it is 
again required for the next colours, wlien the same 
operations are again gone through. 

Anotlier important factor in connection with proving 
new work from the plate is the class of roller used for 
pro.’ing purposes. The easiest washed, colour proving 
roller that is used for this work is a grai/ rubber skin 
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one, drawn ovcm- a tightly covered hand roller stock; 
a ply or two of seamless, tubular flannel, as made by 
Horsell’s, is first fitted on and drawn taut on the wood 
shaft of the roller and securely fasttmed at the ends. 
The protruding loose fibres of the flannel arc carefully 
singed from off it, by passing it speedily through a 
gas flame. 

. Next, some French chalk is dusted upon the surface 
of the affixed flannel, and then the outer rubber cover 
is drawn tightly on and laced at the two ends, similar 
to what a leather roller skin is done. 

This form of attachable rubber cover is far better 
than the solid rubber core method, as cast immovably 
on the roller stock, as it does not become uneven 
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through contraction in parts, as what the solid form of 
rubber roller does, in which unlevel condition it makes 
it very difficult to roll up a job evenly, without having 
to undergo extra inkings-u^) to compensate for the 
shortcomings of the depressed parts of the rubber, 
which, on account of these hollow places, fail to take 
up ink there properly from the ink distribution slab, 
or to be able to impart it .again to the work on the 
plate. 

With the detachable “ rubber cover ” roller, how- 
ever, there is no siu^h trouble, as the thickness of the 
rubber skin is not sufficaent to admit of any appreciable 
irregularity like what the solid one displays. 

The only trouble that is likely to ensue with this 
form of roller is tlmt of the flannel packing wearing 
down with use, in which case the rubber cover is drawn 
off, and new pl 3 ^s of flannel covering put on as before, 
when the roller is as good as new. 

With proper care a good roller can be kept in use 
for a year or two without the need of re-covering it. 

This form of hand roller then is far .away tlie best 
for ‘‘ proving ” or printing colour work from the 
plates, when compared to the glazed skin roller or the 
solid rubber one ; but a reservation must be made in 
favour of colour '' nap ” rollers, which arc pre- 
eminently suitable for plates, but in which ease it is 
advisable and politic to possess a set of them, reserving 
one for red colours, one for blues, and one for black, 
etc., which, of course, involves a greater outlay for 
equipment at the outset. At the same time it must 
be admitted that the nap roller, with its velvet-like 
touch, is the best, and is more sympathetic to the metal 
plate surface than what the best rubber roller is, 
especially from the point of view of delicate “ rolling 
up,” firmer grip, .and of the preservation of the rough 
grain of the plate, which arc very great considerations 
where the very best class of work is being done and 
the most perfect results sought for. 
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Reversing ” work from Right to Left View. 

“ reversing COlM‘ERl>LATE TRANSFERS “ WAFER ” 

PLATE METHOD — “ TINFOIL ” METHOD OF REVERSING 

— “ PIIOTOGRAl’HIC METHOD OF REVERSING ” 

“ MECHANICAL REVERSO METHODS ” “ PROVING ” BY 

WOGDON MACHINE — “ TRANSPOSING ” BY VARIOUS 
METHODS. 

This is a process in metal plate work by wliich we can 
form a “ pair of pictures ” possessing divergent lateral 
vjews from the one original, without having to redraw 
the reverse view -in other words, changing over the 
view of an illustration from right to left prospect. 

Therefore if a design is drawn witli a “ left ” lateral 
view, we can make a “ right ” lateral view image direct 
from it, and at a mere fractional cost of time and 
material that would be involved in its redrawing. 

This reversing process is extremely useful in con- 
nection with rubber oflPset work. 

Again, instead of drawing a full, complete border of 
any design or subject, we can by this process build 
up from a small corner section a complete square or 
rectanf'ular border reproduction of the original small 
angle section. 

There are a number of ways of doing this work, the 
most common one being to pull a transfer from the 
plate or stone of the subject that has to be reversed, 
then to lay this face up upon a smooth stone in the 
hand press, and then to place another piece of transfer 
paper face down upon it, and pull through the press 
under a good pressure. The top sheet of transfer 
paper will have taken up under pressure sufficient ink 
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from the first piece to enable it to go down to plate 
as a “ reverse ” transfer, along with the one from which 
it was taken, and tJuis to form a “ right ” and “ left ” 
pair (as in Figs. 10 and 10a), which can be worked from 
in the ordiinuy manner. 

For this stripping purpose, Lorrilleux’s Everdamp 



Fig. i<). Fig. uja. 


transfer paper ” ITydrochine,’* or ITorsell’s “Kesmoi,” 
are excellent papers to use. 

“ Revkrsing Copperplate Transfers.” 

For copperplate transfers, pull the transfer upon 
Scotch plate transfer paper, then lay this face up upon 
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a smooth steel plate possessing bevelled edges. Next 
lay another piece of slightly moistened plate paper 
upon it, and pull througli the copperplate press ; then 
strip slowly after warming over a copperplate heater : 
it is then ready for transferring for the offset machine. 

“ Wafku ” Plate Method. 

A very novel method of reversing is to employ thin 
supple sheets of zi)ie, known as " wafer ” plates, in 
place of transfer paper for taking a transfer image 
dire(!t from the original stone or plate. 

'Fhe original stone is rolled u]) with retransfer ink to 
which a few drops of Oleic acid or Elbagrcen oil has 
been added. The “ wafer ” plate is then laid carefully 
down over this inked-up original, and then the backing 
sheets and shalloon board follow on, and the impression 
is next made. 

This wafer plate is then separated very slowly from 
fhe original, and is then clcancd-up and etched, etc., 
when it becomes the new original from which transfers 
are pulled for making up the printing plate. 

Both M cssrs. Horscll & Co., of Ijccds, and Algraphy 
Ltd., of Peckham, liondon, stock “ wafer ” plates 
which arc specially adapted for this work. 

This method enables slightlj'^ sharper transfers being 
obtained than the paper method. 

“ Chalk work originals ” are best reversed with the 
Everdamp transfer paper method. 

“ Engravings upon stone and plate ” are also best 
reversed with this Everdamp transfer paper. 

“ Tinfoil ” Method of Reversing. 

Reversing is also done by means of sheets of tinfoil 
paper by pulling a transfer ink impression upon it; 
then afterwards placing a piece of Everdamp transfer 
paper face on to the tinfoil impression, and pulling 
both through the press together under good pressure. 
The transfer is then “ stripped ” slowly from the tin- 
foil, when you have a reversed transfer, which is run 
down as usual. 
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Sheets of dull enamel chromo paper ai’e also used 
for producing “ reverses ” or “ right to left ” view 
transfers, but are generall3’^ used as the stripping 
medium in taking the reverse from the transfer paper. 

“ PlIOTOGllAPITlC MkI'IIOD OF REVERSING.” 

We now refer to a verv accomplished method b\' 
which this rcvci’sal of image maj' be produced, and that 
is the photographic method. 

By this method both the reverse and original images 
maj'^ be either crdffrgcd or reduced in size, according 
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to the requirements of the work : whereas the other 
methods limit the reproduction of a facsimile size only. 

First a negative is made with a PRISM, and then 
another one without cither prism or mirror. Wet 
plate negatives are the most perfect. 

These films are then stripped and mounted in position 
upon a sheet of glass or celluloid, and utilised upon a 
sensitised zinc plate for producing the image. 

‘• Mechanical Reverso Methods.” 

In addition to the afore-mentioned photographic and 
hand methods of reversing, there is the mechanical 
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reversing methods, in which a specially devised and 
constructed machine or press is utilised for producing 
this inversion of transfer. The “ VVogdon ” (Fig. 20) 
is one of these machines, and has proved very eflicient 
in this work. Other types of reversing apparatus 
are made by Messrs. George Mann & Co. and Messrs. 
Penrose. 

The method of producing the ** reverse “in some of 
these appliances is as follows : The stone or original 
plate is set for prcssui’c in the bed of the reversing 
machine, and the work inked-up with retransfer ink. 
An impression is then made upon the rubber elothed 
cylinder. Next a tyrnpan is laid upon the stone or 
lilfite, and the cylinder pressure readjusted to corre- 
spond will the thickness of the tyrnpan. The transfer 
paper is then laid in due position to accept the impres- 
sion from the rubber, or it is fed into the grippers of 
the machine coated side to the impression, and the 
1 ^‘versal then made. 


“ PUOVINO.” 

The ■’ \V Ogdon ” machine is also utilised for proving 
offset work where the original has been drawn expressly 
for offset work, as by proving it direct in the ordinary 
hand press the lettering and inscriptions would read 
from right to left instead of in “ reverse.” 

Proving ” is also done upon the Mann reversing 
press. 

We may here remaik with regard to type, that a 
number of the type founders now east various fonts of 
type the reverse way of view, as an accommodation for 
rubber offset requirements. This saves the transferrer 
the trouble of reversing it, 

“ Tu ANSVOSINO FUOM Bl.ACK TO WlIITE, OR NEGATIVE 

AXD Positive Image Production.” 

By this process in metalithography we can transpose 
type and written lettering, or any “ line image ” and 
“ stipple design ” from black to white effect, the 
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original wliite surrounding background, of course, 
being at the same time made black. (See illustrations. 
Figs. 21 and 21a.) 

The following are a few of the best methods of 
accoinplishiiig this work, both on zinc and aluminium 
plates ; 

“ Oxalic Method.'' -For /.maspos/jjg upon alumi- 
nium plate, first pull an impression of the job upon 








biG. 21 . — Specimkn or 
rRANsi’osrnoN (Positive). 


I'lG. 2i.\. — S pecimen oe 
Tuanspo-sition (Nkg.ativh). 


a smooth surfaced transfer paper, then dust this over 
with finely pulverised oxalic acid poxeder. I’liis is then 
run down upon a plate that was prcviou.sly inked-up 
thinly all over with litho. transfer ink, a damp backing 
sheet being used. The repeated pressure upon the 
acid powder forces an entry through the ink film ; 
water is applied and the plate carefully washed under 
the tap ; then touched-up, gummed, washed out, rolled- 
up, chalked, etched, and gummed, when it is ready for 
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Photographic Method.''— The most perfect 
method, however, both for zinc and aluminium, is the 
photographic one, in which a negative is first made, 
then a positive made from this b\" contact ; this trans- 
parency is then used to produce the negative image 
upon the plate by means of direct photo-lithography. 

If both the positive and tlic negative images arc 
required to appear side by side in the print, then the 
photographic films arc stripped and remounted together 
upon one glass, and thus utilised for direct photo- 
lithographic methods in producing the printing surface. 

“ Wet plate ’* negatives give the best printing 
results, and should be made with Messrs. Mawson & 
Swan’s Collodion. 

“Gum Arabic Method.'’-— Another good litho. 
transposition method is to pull an impression on dull 
enamel paper in firm black ink — of the job that has to 
be transposed — and to then dust it over with pulverised 
‘ acacia (finely powdered gum arabic). Place this in the 
damp book to mature, so that the particles become just 
adhesive. Then lay down ui)on the plate and pull 
through the press once under good pressure ; strip off 
the paper, and fan plate dry. This should now have 
given a gum transferred image upon the plate. 

Next pour some asphalt washing-out solution all over 
the plate, and rub down to a thin film : this will form 
the solid background. 

Now dissolve off the gum image, when those parts 
of the plate become clean metal. The work is then 
treated as an ordinary transfer in making ready. 

“ Desensitised Surface Method.” — The following is 
a very popular method of metalithograph ic trans- 
position. Take a perfectly clean zinc plate and etch 
it with a good, reliable zinc etcher; then gum it up, 
and fan dry. This should be repeated a second time 
for safety. 

A black impression is then pulled from the original, 
upon oak varnish transfer paper; this is then laid in 
position upon the plate, and pulled through the press 
in the ordinary way. Remove the varnish paper with- 
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out using any water, then powder up the ink image 
thus* transferred with Colophonium powder, finishing 
off with French chalk. 

This layer of resin powder is now heated over a 
copperplate heater, until it fuses with the ink, when 
it assumes a dark, black shiny appearance. The plate 
is then cooled with water applied from the back. The 
work is now once again powdered and heated. Any dirt 
present must be removed by means of a wood pencil 
and dry pumice powder. 

The* plate is now immersed for a couple of minutes 
in a “ resensitising ” bath (alum acid), and then well 
washed with clean water. 

After drjdng it is coated with lithographic writing 
ink, or it may be spread all over with asphalt washing- 
out tincture. When dry, wash the plate over with 
turpentine and water, and roll it up with black ink and 
nap roller, when the reversed image will appear as 
clean and sharp as what the transfer was. French 
chalk, etch, and gum-up, when the transposition is 
completed. 



CHAPTER X. 


“ Photo-utiiography ” — “ Photo- transfer Paper 

Methods.” 

THE ORIGINAL PHOTO- rJTIIO. TRANSFER PAPER METHOD 

VARIOUS KINDS OF PREPARED PAPERS FORMULAS 

AND RECIPES OF THE PROCESS MANIPUIATIVE DETAILS 

TRANSFERRING OF THE BICIIROMATED GELATINE 

I'nOTO-LITHO. TRANSFER PAPERS PRINCIPLES AM) 
r.AWS OF PHOl'O-COLI.OIDAL BODIES. 

The oldest and most general process of pholo-transf<T 
paper lithography is that known as the biehromated 
gelatine method, in which sheets of soft sized paper 
arc coated with a smooth Him of organic matter, sucl) 
as gelatine, albumen, or gum arabic. 

This organi(r substance is rendered sensitive to light 
by being saturated and impregnated with a solution of 
bichromate of potassium salt. 

When dry, this paper is exposed lo light under a 
“ line ” or ** half-tone ” negalive : and then the surface 
is inked-up with a thin grey film of “ litbo. retransfer 
ink,” thinned down with ” turps ” or “ lavender oil.” 

After allowing a few minutes for the volatile oils to 
evaporate, the image is developed upon the paper, by 
immersing it in a bath of lukewarm water. 

Ijightly rubbing over the surface of tliis photo print 
with a pledget of cotton wool hastens the development 
by clearing the image. 

These plain gelatine coated papers can be purchased 
from the supply houses- --such as Penrose’s, of liondon 
— prepared ready for “ sensitising.” 

“ .Taffe’s ” Eagle Brand, or “ Albert’s ” Ordinary, 
are used for “line” work; and “ Iliisnik’s ” Auto- 
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typie, or “ Albert’s ” Autotypie, or “ JaflPe’s ” Bril- 
liant are best for “ half-tone ” work. 

We have also snceessfully used for this purpose a 
weaker coated paper such as “ Illingworth’s,” or 
Autotypies ” carbon double transfer papers. 

After cutting the fpiantity of sheets required to the 
size of the negative being employed, this paper is then 
’ ‘ sensitised ” in the following bath : 


Potassium Bichromate 1 oz. 

Water H 

Liquid Ammonia about 8 drops 



1"' lO . 22 . Ac U .VOM KTER . 


Jiiiincrse the sheets singly in this solution, coated 
side up, keeping the surface free from air bubbles. 
They should be retained in the bath for one minute, 
the temperature of which should be about 62 deg. Fahr. 

On removing tlu? sheets from this sensitising bath, 
they should be squeezed down to a Ferrotype plate, 
and dried as (juickly as possible in a warm, dark room 
or drying chamber. When dry, they are sensitive to 
light, and should be used within a couple of days, other- 
wise they deteriorate. 
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Exposure . — Place the negative face up in the print- 
ing frame, and then the coated surface of the bichromate 
paper direct upon it ; and then fasten up tight for 
complete contact. Expose to light in the shade until 
an olive fawn coloured image is produced. It is best 
to use an Actinometer as a guide for correct exposure. 
Fig. 22. 

The print, when removed from the frame, is held at 
f)nc edge upori an “ inking-up board," and is then 



Fig. 2'^. — l\KiN(;-iip Boapd (Fknkosk Co.). 

iiikcd-up all o\cr its surface with a thin film of litho- 
graphic retransfer ink, previously thinned with 
turps,” ” lavender oil,” or '■* poppy oil,” and applied 
with a letterpress composition roller, or failing that, 
then by means of a rubber roller. 

Another method by which this paper may be inked- 
up is to first roll-up the smooth polished surface of a 
lithographic stone with a layer of this ink ; then placing 
the photo-litho. transfer [)rint face down upon this, 
and pidling it through tlu.' hand press under a fair 
pressiirc. This procedure transfers a film of ink from 
the stone on to the surface of the transfer paper. The 
stone may be re-inked, and the paper laid on in another 
place so as to guarantee that the transfer paper shall 
have taken up an even film of ink all over its surface. 

After waiting a minute or so for the turps, or other 
volatile oil, to evaporate out of the ink, the inked-up 
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print is then immersed in a dish of warm water to 
effect the development of the transfer. 

In about two or three minutes’ time the unexposed 
portions of the paper surface^ — or those portions which 
were protected by the opaque parts of the negative — 
being still in a soluble state, they slowly dissolve away, 
and upon the application of a pad of moist cotton wool 
the print develops (piite clear of the superfluous ink, 
leaving the lines of the image sharp and evenly charged 
with a thin grey film of transfer ink. 

A final rinse under the tap frees the paper of any 
loose particles of gelatine, or otlier roreign matter, and 
completes tlie tleveIoj)menl. procedurt'. 

It may be here emphasised that the ink tipoii this 
transfer image; must not look black, but ,grc//, as a 
black impression is the sign that th(‘rt‘ is too much ink 
upon the transfer, which will thicken the image in the 
transferj’ing. 

Theoretically the print is now ready for the transtVa- 
ring, but in ])ractice it is found to be best to lirst dry 
it. 

These photo-litho. transfers are not now sensitive to 
light, so may be hung anywhere to dry, provided they 
are kept free from dust. 

When dry, they are matured for moisture in a damp 
book, just as what commercial work transfers are, and 
are then transferred dowm to the metal phate, after 
having set it into position upon the plate bed and 
adjusted the pressure in the transfer press. 

A few dominating points in connection with the 
transferring may be here noted. 

In running these photo-tnansfers down to plate, 
great care has to be exercised that the transfer does not 

slide ” or “ skid,“ as it is technically termed; there- 
fore the controlling pressure and moisture must not be 
more than of moderate amount, as extremes would 
ruin an otherwise fine transfer. 

In order to safeguard against this “skidding,” and 
to enable the transfer being run through imder pressure 
a number of times, and also to compensate for an 
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uneven or irregular tympan, the following method 
should be adopted, which will ensure a perfect transfer 
being obtained : 

Apply light pressure only for the fi'^st pull through, 
which enables the gelatine surface of tlic paper to get 
a safer grip of the plate without the danger of the 
paper “ sliding,” and at the same time allows the plate 
to absorb some of the surface nipisture from the 
transfer paper, and thus affords this latter material a 
firmer aneliorage upon tlie printing surface. 

After the first pull throjigh has been properly 
achieved, then a few more additional pulls through are 
given, so as to j'clease every xestige of ink possible from 
this photo transfer paper, and thus effect its firm 
transmission to the plate. 

As with other classes of transferring, the plate may 
be turned round between the runs through, so that the 
ends arc reversed for the subsequent pulls through ; this 
compensates for any unevenness, either in the tympan 
or press scraper, and ensures uniformity of transfer. 

When the transfer is a large one. with coarse work, 
the plate may he treated with a preliminary wash of 
turps, applied with a pad of cotton wool. This method, 
however, has the <‘ff(“et of producing thicker transfers 
and less smart work. 

As soon as this photo-litho. transfer paper is peeled 
from off the plate the surface should be washed with 
some clean warm water, to which is added a small 
quantity of gum arabic solution for the purpose of pre- 
venting any scum arising. 

The plate is then chalked and gummed up properly, 
and the usual procedure of making ready for use is 
carried out. 

If the transfer is put down to an aluminium plate, 
then the work may be rubbed up before rolling-up is 
proceeded with. 

Should the transfer be a stale one, or the paper 
uneven and “ cockly,” the following method of trans- 
ferring may be adopted ; Take a sheet of ordinary 
transfer paper slightly larger than the photo transfer. 
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and moisten it in the damp book until tacky.’* It 
is then laid completely over the back of the photo-litho. 
transfer, and pulled through under pressure. The out- 
come of this is that this ordinary transfer paper, being 
of a very adhesive nature when moist, at once clings 
tenaciously to tlie |)latc, all around the exterior edge 
of the '■ photo transf<‘r,” and also all over the ‘‘ ba(!k ” 
of it, and thus holds it in secure position upon the plate, 
so that it may be pulled through an unlimited number 
of times, and Ihus absolutely ensure its going down 
perfectly. 

An alternative of this method is to cut tiny apertures 
in the i)hoto-litho. transfer wherever tin* character of 
the work will permit of it amongsl I he blank portions 
of the image; then when the pressiin- is ap|)lied during 
the transferring, those overlianging portions of the 
backing slu'et of transfer pa])er are forced through 
there on to the plate, givi?ig an addilional aTichorage 
or grip-hold upon it. and affording the utmost security 
against ” doubling " or *’ distortion “ of l.he image 
during the running down of the transfer. 

'Phis has proved to be a most infallible method, even 
with the most ’* refractory ” and " slale ’’ transfers, 
and may also be applied for ” autographic circular ” 
work as well, with great advantage. 

'I'here is another manner in which this bichromated 
gelatine ])hoto-litho. transfer paper is utilised in meta- 
lithography, and that is by pref)aring the gelatine and 
bichromate salts as a single emulsion, and thus both 
coating and sensitising the paper at the one operation. 
I’hot.o-litho. paper jirepared in this form and kept “ air 
tight ” will keep lit for use for a month. 

Jn addition to the “ bichromated gelatine j)hoto- 
litho. transfer i)apcr process as just described in the 
prec-eding pages, there is another one known as the 
*’ ' and " Identogmphic " photo-litho. 

transfer paper process, in winch a “ Raryte ” coated 
f)a[)er is sensitised with gum and a ferric salt. 

'Phiis pa[)er is ever ready for use, but is more delicate 
and variable in its working than the gelatine paper. 
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due in a large measure to the “ Baryte ” coating being 
so variable in the different batches of paper supplied. 

It was invented by one of my old students of the 
Liverpool Municipal Technical School. 

Before dismissing these photo-litho. transfer paper 
methods,” it will prove most helpful to the tyro in 
these m.atters if we briefly explain the underlying 
principles and reactions which are involved in the 
operation of them. 

'I'l'.e theoretical basis, along with the natural phe- 
nomena which dominates in connection with the 
practical working of the “ Bichromated (Jelatine 
photo-litho process,” forms the “ Key ” to all the 
otlier photo-reproductive processes. So that, if the 
student of them masters this one, and obtains a clear 
arul inttaligcnt conception of what transpires in con- 
iie(‘tion tlierewith, he has secured for himself an entry 
into the comprehension of the rcai;tions of all the others, 
and thus paved tin; way for easy and certain success 
in succeeding methods. 

i\t Uie outset, tlien, we have to recognise that h‘g/»f 
performs a spontaneous, natural work, xipon all organic 
substances. L[)on some of these substances, this 
nalural action m.ay be varied, and accelerated, and made 
to a{)|)ear much more pronounced, by introd»icing into 
them certain chemical substances, which will in part 
enter into the new compounds formed by this remark- 
able force of “ light action." 

What occurs, then, in actual practice in connection 
with this i)hoto-litho transfer process, is, that certain 
organic matter, such as “ Gelatine,” or “ Albumen,” 
or ” Gum,” having mixed with them a solution of a 
bi(!hroraatc salt, such as ” Botassium Bichromate,” or 
” Ammonium Bichromate ” ; this organic matter tlms 
treated then becomes, when dried, remarkabh' sus- 
ceptible to the action of light ; due to the presence of 
the bichromate that was mixed into it. 

IV) demonstrate this principle more explicitly, sup- 
posing a portion of this mixture was placed in a dark 
cellar, say for six months, and was then redissolved. 
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having been kept protected from active light during 
the process ; we should recover the gelatine again in 
the same state as it was when we started witli it, and 
we should also have the bichromate salt as before ; no 
appreciable alteration or change having occurred in 
either of these two substances. 

But now, on the other hand, if the remaining portion 
of this mixture of Gelatine ” and ‘‘ Bichromate of 
Potassium ” were spread upon sheets of paper in the 
form of a thin film, and then dried in the dark, after- 
wards exposed for a few minutes to “ light,” we should 
then notice that a ?nost remarkable change had taken 
place, both physi<-ally, chemically, and virtually. 

We could no longer " wash ” the bichromate sub- 
stance away from the gelatine ; these two substances 
have now become imcparable. They would no longer 
exist in the form of a viirhire, but would now be in 
the form of a co/n /><)»?/</ ; entirely different to their 
original, and separate characters, and eapacitit;s. 

in the first place, Ave should find that this substance 
was now insolitblc in water, that it was hard utuI hornii, 
tliat it had changed its ( (dour, that its smelling capacity 
had gone, and that it retained greasy ink upon its 
surface with a fair amount of tenacity. '* Light ” had 
done its work : what that work is, is still a matter of 
theory only. 

Thus we should distinctly observe that this organic 
matter had been rendered very sensitive, and sus- 
ceptible to light action, by the presemte in it of the 
bichromate substance alone. No action, however, 
ensued with the simple mixture of these two sub- 
stances, when kept away from light. It heeded “ light 
force” to (!ompcl the change; hence the whole prin- 
ciples of plK)to-lithogra|)h.\- depend upon this simple 
law, and this simple reaction. 

Having, then, considered the principles and natural 
laws involved in this reaction, we can now better 
follow out the exact procedure of the process in con- 
junction with a negative, in the reproduction of a given 
image. 
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In reproducing a “ line ” illustration such as a 
plate engraving, or any black and white illustration in 
“ line ” or stipple,” we have a negative consisting 
of an image in black, with clear glass spaces inter- 
vening. Tliesc clear blank spaces represent the idtiniatc 
black lines of the illustration ; it is through these clear 
portions that the light passes on to our photo-litho 
transfer paper lying beneath them. This light then 
does its work there as we have already observed in an 
earlier indication, by making these parts hard and 
insoluble, and converting the mixture there into the 
compound state. 

Rut the ” black opaque parts ” of the image, which 
intervene between these clear lines of the negative, 
obstruct the piissage of l;he light to those parts of the 
sensitive pajjcr lying beneath them, and thus they still 
remain merely a mixture, unehanged, chemically and 
physically ; so that when we apply a thin coating of 
lithographic, retransfer ink upon the surface of this 
exposed phoio-litho paper, and then afterwards im- 
merse it bodily into a dish, or tray of water, those parts 
alone that are lying beneath the ink upon which light 
had actually acted, is the image in transfer ink pro- 
duced, just as on an ordinary transfer, with but slight 
variations of character : the other soluble portions wash 
away from the paper. 

This explains then in the main the laws which control 
all the other forms of phol.o-process light ac’tion. 

The “ Vandyke ” process, I.)ircct l*hoto-litho- 
graphy on Metal and Stone,” “ Photo-gravure,” and 
“ Photo-a(piatint,” “Collotype,’ Line Engraving” 
on /ine, “ Half-tone on co|)pcr, zinc, and brass,” and, 
in fact, all the general photo mechanical processes, 
come within the scope and purview of these self-same 
laws and reactions, plus the particular modifications 
bound up with each process. 

Hence having gained an insight into this one, we 
can mentally follow the others, even though they may 
be applied in many diversified forms, and on both the 
metal and stone printing surfaces. 
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Photogravure and MetaUthograpliy in Combwation. 
— may here briefly refer cn jnismnt to tlie eompara- 
tively recent success vvhicli has attended the develop- 
ment of rotary photopfravure printinpf, and its influence 
upon half-tone work and metalitlioj?raphy. 

Arising out of tliis dcvclopmerit, assiduous efforts 
have lu'cn made to harness up Ihrec-colour metalitho- 
graphy with tliis rotary photogravure, and already the 
results attained are \{‘rv effective. 

'I’hus the general contour of the picture is printed 
from the rotary photogravure plate ; and then three 
translucent litho. colours arc printed on top in exact 
register tt) produce the completed combination chromo- 
metalithographic-gravure. 

lloth offset as w(‘ll as t he direct methods of printing 
the lithographic colours have been tried ; t he offset 
method, however, is the one most esteemed on account 
of the thinner film of ink that can be impressed upon 
the photogravure print., and thus not overpower the 
more delicate tones of this intaglio print, as well as 
affording (piicker drying facilities in eonsccpicncc. 

We may also riauark that thrcc-coloiir i)liofogravure 
has been tried printed by the rubber offsed nu'thod of 
prodiurtion, the promoters cxjiressing themselves as 
quite satisfied with the progress made in this diia'ction. 



. ( HAPTEll XI. 


DIRKCT I'UOTO-IJTIIO. MKTIIODS lil'ON IM.Al'K — IIATIONAI.E 
OK THE PROCESS AND RECIPES, ETC.- COMPARISON OF 
IJTIIO. WITH TYPO METHODS I\TA(;LI0 ” HAI.F- 
TONK LITHO, METHODS “ INTAOLIO FROM FLA T-RED 
I TTIIO. MACHINE. 


Now, ullliough vast improvements have been effected 
in recent years in these pixito-litho. transfer paper 
proct'sses, as we liave just indicated in the preecdiiifT 
descriptions, yet we frankly admit that the DIRKt'T 
method of pholo-lilliojrraphy is far and away the best; 
in whicli the plates arc sensitised direct, and the image 
thus (iroduced direct upon their surface by means of 
*■ actinic light action.” 

\V c here descrilie the easiest European method, 
which is in use amongst some of the best’establishments 
on this side of tlu* globe ; and which we have also our- 
selves employed with never-failing success for a great 
number of years; besides having successfully trained 
some hundnals of our fellow-craft smen into the practice 
and use of also. 


Modus Opf.randi. 

A T'ew, line grain, /ine or aluminium plate is 
selected, or an old plate is prepared in the graining 
machine with a Hik* grain by means of medium pumice 
powder, well run down with the porcelain marbles to a 
state of muddy ooze, so as to keep the grain delicate. 

It is then well washed bo! h back and front to free it 
of any scum of this pumice powder. It is next placed 
in the “ aflinitising *’ bath for about four minutes, 
removing the black deposit from its surface every 
minute or so, as formed by the bath action. 

87 
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It is again well washed with elean water and a soft 
sponge, when it is ready for the sensitising operation. 

Here we employ a different organic substance to what 
we did for the photo-litho. transfer paper, viz., we now 
use “ Albumen ” (white of an egg) instead of gelatine. 
'I'he sauie sensitising salts, however, are used, viz., 
Biehrontate of Potassium, or Ammonium. 

I'he following is a reliable formula which gives good 


results : 

Albumen 1 oz. 

Bichromate of Ammonia '25 grains 

Water 8 ozs. 

. Ammonia .880 6 drops 



1‘ k;. ’4.- — IIamj W’iiirlhk. 


I. he bichromate salt is dissolved in half the quantity 
of the water, the albumen being whisked up in the 
other half. T he two are then well mixed together, and 
the ammonia finally added, which turns the solution 
to a lighter or stravv-eoloiired mixture. 

It has now to be filtered before use. This is done by 
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means of a funnel, and a pledget of cotton wool ; or a 
tuft of glass wool acts admirably for this purpose, 
although somewhat more expensive. 

This solution works much better a few hours after it 
is made, and will continue good for a week or ten days. 
We have even used it a month old with success, but 
this is not recommended. 

To properly coat a zinc plate with the sensitising 
fluid, an instrument termed a “ Avhirler “ (Fig. 24) is 



employed. 'Phis is for the inirpose of securing a thin, 
even film of the sensifciscr upon the plate, and incident- 
ally to accelerate the drying ; otherwise the exposure 
would display varying results upon a plate unequally 
coated with this sensitive film. 

The zinc plate is attached to the whirler by means 
of an India-rubber suction bulb for the smaller size of 
plates ; but for the larger sizes, a clajiip arrangement 
is fitted to the whirler (Fig. 25), which holds the largest 
plate (up to 60 by 40) securely in position during the 
whirling operation. 
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The sensitising fluid is poured over the plate and a 
thin film of it whirled to dryness, in which condition 
it is sensitive to light. It is then brought into contact 
with the negative. This latter may be cither a “ line ” 
one or a ” lialf-tone screen ” one ; or a " Metzograph ” 
grain screen one may be employed, which latter gives 
results similar to a grain drawing in lithography if a 
high-light ” result be attained in the negative. 



— I’XKIiMATK.' J’uiNTINC t'lJAMK. 

The negative with the sensitised plate attached is 
then placed in ])()sition in the process printing frame, 
and pertect contact assured. 'Fhe pneumatic printing 
frames are tlic best (Fig. iJt)). 

' It may be exposed to either “ daylight ' ’ or electric 
arc lamps.” If liie latter, the “ enclosed ” type aflFords 
the most rapid exposure result. 
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The time of exposure may be anything from three 
minutes to fifteen, according to tlic source and aclinic 
intensity of the light. An actinometcr ” should be 
used by beginners, in order to ascertain the correct 
duration of exposure when using different sources of 
light power. 

The next operation after the exposure is that known 
as the ■* inking-in.’" The exposed plate surface is 
inked-up with a film of lithographic retransfer ink, 
thinned down with turpentine, or lavender oil, which 
is applied to it by means of a com j)osi Lion roller. 

Then this inked-up plate is immersed in a dish of 
clean, cold water, in order to dissolve away the coating 
from the protected and unact(^d u[)on ])arts of the plate. 

To facilitate the development, a wt'L pledget of 
cotton wool is rubbed over the inked-up surface of the 
plate under watt'r, in order to dislodge the adhering 
particles of soluble sensitiser, and thus to develo]) the 
image completely on llu* plate, and to free it of all the 
superfluous matter. A final rinsing under the taj) with 
a^good flow of <'l(‘an water compleles the photographi<- 
side of the operation. 

The plate should then be handed direct to the litho- 
graphic press hand for ‘‘ cleaning-u]) " [)urposes. The 
first thing that he will have to do in connection there- 
with is to examine the image and ascertain if tluwe is 
any “ touching-up ” needed. 

Should there be any broken lines, or any part of the 
work at all weak, he will proceed to *' Louch-u]) ’* those 
parts with either a ’* sable hair brush ’’ and *’ litho- 
graphic; writing ink,’’ or by means of a fine lithographic 
“ pen.” The plate is then ready for the gumming-up. 
After this the procedure of manipulation is precisely 
the same as with an ordinary transfer. The transferrer 
washing out the work with the ’* asphaltum tincture,” 
rolling-up, dusting-in, clcaning-up, etching, gumming, 
etc. 

If the process operator should happen to be* a 
practical lithographic printer, as is now frecpiently the 
case, then he would see the work right through himself. 
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without the need of its having to pass into other hands, 
and lie would know preeisely what the reproduction 
could, and should, give. 

I'he enormous advantages, and remarkable facilities, 
which the “ zinc and “ aluminium ” plates offer to 
the lithographer for “ photo-mechanical process work ” 
in his craft is as yet unrealised by the wider circles of 
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lithographers, who still attach themselves so closely to 
the stone age methods of their craft. 

'I'hcre is no other productive branch of the printing 
arts and crafts which is so economic and resilistic, as 
well as potent and artistic, as the century-old plano- 
graphic* method of lithography now is, when fully and 
properly utilised and applied in photo-process work. 

^A brief comparison between the lithographic and 
typographic methods and facilities of an ordinary com- 
mercial job. as applied to photo process work, will show 
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most markedly how lithography scores right away 
through, from every standpoint, where full advantage 
is taken of its powers and efficacy. 

Let us take, for example, the reproduction of a 
“pencil sketch”; say, the profile of a man’s head, 
the conditions being that this must be reproduced 
facsimile, or as near as it is possible to obtain this. The 
order for this job being a million copies of D. (’. octavo 
prints, to be reproduced as a 133 line half-tone screen 
image, so that the resultant print will appear grey like an 
aetual pencil sketch, although printed in black ink along 
with text matter in black, also done at the same time. 

By “ lithography,” we should first make our ” high 
light ” screen negative of the copy by means of one of 
the “ high-light ” camera methods, so that when we 
printed this upon the sensitised metal plate, we should 
obtain a half-tone screen image of the original, possess- 
ing the pure whites of the ef)py. all the superfluous 
screen dots being eliminated photographically, by 
means of this high-light negative method. 

»Now, if we were proceeding by ” typographic ” 
methods, we should also have to first make a half-tone 
screen negative ; but in this case there would be screen 
dots in the high-light portion, so tjial we should have 
to print upon the metal plate a screen dot, all over the 
lightest tones of the picture. 

This screen dot is, ui this relief metliod of 
printing, absolutely necessary, in order to prevent the 
inking rollers from dipping down in those lighter tone 
places during the printing, which would result in the 
soiling of the prints in the whites, and thus spoil the 
impression. Thus the letterpress block could not give 
pure whites, as it would be next to an impossibity for 
a router to cut out all this superfluous screen dot from 
the block, without leaving a sharp and disfigured edge 
all over the picture, which would not be permissible in 
mono-colour work, as this sudden edge would jar too 
much upon the eye. * 

Next they would require to duplicate these half-tone 
blocks in order that a sheet of at least eight up of these 
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illustrations might be mounted and worked at the one 
time. 

Now here ag’ain in this connection Iithoj;rraphy comes 
out on top. ^\'e can pull eight transfers from the 
original, and i)atcli these up, and run them down, 
almost in the time that it takes a printer to send his 
block to the clcetrotypcr for the making of the seven 
duplicates needed. \Vhile his clcetrotypcr is making 
tliese seven blocks, (he lithographer is well away on 
with the ])rinting of the job; or by the “ Printex ” 
method of phol.o-transferring we could duplicate these 
halt-tone images any nund)er of times. 

'Phe typographer, when he receives the electros, has 
to perhaps ‘‘ underlay,” as well .as “overlay” them; 
.and he may s|)end at le.ast half a d.ay in his “ make- 
ready,” before he gets under way properly with the 
job for printing. 

\\'h<‘n he does so, he is confined to the heavy, (coated, 
glaze pa[)er, which is not only bulky and heavy, but 
eosll>' and unsighlly from the glaring gloss which is 
inseparable from it. It is easily destructible, as, if the 
least moisture settles upon it, two sheets will annoy- 
ingly adhere togellu;r, and become injured. A bend 
made on this paper will cause it to crack ; this crack 
will then in turn break off. This perpetual glossy p.apcr 
of t he letterpress printer has the tendency of im{).airing 
the eyesight, and producing astigmatism. 

W ith the lithographer, and his flat surface printing 
mclliod, he is not confined to the narrow limit of this 
so-called art paper ! lie h.as the whole range of the 
papcr-m.aker’s stock at his command, lie can select 
a fine ni.att-f.aeed paper, one that is fairly thin, as well 
as cheap ; one that is durable as well as artistic; in 
character, and light in weight. See the print of a lace 
curtain done on (Irosvenor Chater’s “ Rasingwerk 
parchment paper”: .also the Metzogr.aph print done 
upon Messrs, 'i'anner & Co.’s “ ITopsack ” paper. 

In the printing of it, he c,an secure his 3,000 im- 
pressions, or even 5,000, per hour by the rubber offset 
method, .and automatic feeders, and with a richness 
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and delicacy unattainable by tlie rival process of 
typography. 

The letterpress man may get his 2,000 per hour, but 
compare the result. The relief dot has everywhere 
embedded itself into the surface of the paper, and 
formed a pemimbra around each nuclei dot ; so that 
instead of the ink of eaeli dot being strongest in the 
centre of it, it has i;he drawback of being spread out 
from tlie eenti’c to the outer margin, with a weakened 
centre itself. 

VVitli the “ piano ” process of the lithograi)hcr, there 
is none of this ; he can print under proper cotiditions 
just what his image is on his printing plate. 

Then we must not forget that the duplicale electro 
blocks are never so sharp, clear, and good, as the 
original from which they liave been made. So that a 
decidedly heavier effect results from this dui)licating 
method of the i-elief printer. 

Nor must the question of cost of these extra blocks 
be passed lightly over, as it works out to a big item 
atxllie usual price per square inch. Especially when 
compared with the cost of the lithographic transfers, 
and the great sa\ing of time effected by the litho- 
method over that of the electro or stereo of the 
i.ypographer. 

The climax of eomf)arison is reached when we 
examine the two different results attained in the finished 
prints of the “ lithographer '' and that of the ‘‘ typo- 
grapher.’’ The lithographic print is as near the original 
copy in appeiirance as can be secured by any of the 
known “ photo-reproductive printing processes.” 'I'he 

high lights ” on the lithographic prints arc pure, and 
unsullied with the superfluous screen dot. They are 
clear, just as in the original. Thus there is no ■■ high 
light dot ” to mar the purity of the i)rii\t. and set up 
a flat effect, and false tones which were not upon the 
original copy, and ought not to be upon the i-epro- 
duction of it, yet such is the case with the relief block 
method of the typographer. 

It is true that both the printer and the process 
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engraver are fully conscious of this screeny defect, and 
do their best to minimise it by “ fine etching,” in 
which the size of the high-liglit points are reduced to* 
the smallest compass that they will allow of, without 
breaking away and causing faulty gaps which would 
disj)lay still more markedly the defects of this system. 
So that the lithographer has the means at his disposal 
of completely supplanting the typographer in high- 
class, half-tone, ruled s(Tccn work, where both excel- 
lence and permanency are the ruling factors of the 
result. 

The foregoing relates lo the “ cross line ” ruled 
screen pictures, the method which has been humor- 
ojisly described as being " that which compels you to 
look at the ])icture as through a sieve.” ()thcrs term 
it the “ viewing of images through prison bars,” on 
account of the r(‘gular dot ruling eft“e(‘t which is the 
basis of this process. 

Rut there is another screen method which still more 
caters to the lithographer than it docs to his trade 
confrere, the typographer; and that is the one known 
as the “ Metzograph Scrt'cu Irregular drain ” method. 
Here the picinre is rci)roduccd in a grain which is 
irrcgnlar in character, like a collotype grain, or 
approaching that of a hand-made chalk drawing in 
lithography. So that when employed in the photo- 
reproduction of a picture for lithogi’aphic printing, 
produced by the high-light methods, then there is 
obtained the most perfect rcsvdt from a photographic 
basis that is afforded by any of these “ screen ” 
methods ; and one which is being more extensively 
employed every da>’ by both Continental and English 
firms. Especially is this planographic facility the case 
in connection with process colour work in lithography 
done from metal plates, where frequcntl}'^ supple- 
mentary hand-work is drawn upon the image, adding 
additional force and character to it. 

It is hardly necessary lo here point out that the 
typof?>’apher cannot make use of these processes as can 
the lithographer, due to the aforementioned drawbacks 
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of the relief method of printing as involved in typo- 
graphy, compared to the planographic methods of the 
' lithographer. 

It must not be forgotten, either, that the litho- 
grapher has at his command an “ intaglio ” adaptation 
of this irregular method, as well as of the regular screen 
one. 

This intaglio method is employed in two different 
forms : one, as in the form of an “ original,” the other 
as an “ actual printing surface ” itself. Taking the 
former first, here a photo-mechanical screen image is 
made in “ intaglio ” form upon a copper plate, so that 
the lithographic printer pulls his transfers from this* 
with copper plate ink, just as he docs from an ordinary 
engraved plate in commercial lithography. Any 
number of tlicse transfers may be pulled, and then 
patched up in position for transferring to a machine 
plate, cither zinc, or aluminium, for printing from. 
Thus sharp and clean transfers can be procured in 
unlimited numbers, and virtually as clear and vigorous 
as the original. 

» This copper plate original is made by first prodiicing 
a high-light screen positive, or by painting out the 
high lights upon an ordinary screen negative, then 
sensitising a small sheet of smooth 14 or IG H. W. G. 
copper, employing the usual Fish Glue sensitising 
formula for the coating. The enamel image is then 
printed upon the copper through the positive photo- 
plate ; next dyed-\ip and developed with water in the 
usual manner. It is then “ burnt in,” and finally 
etched intaglio with the “ perchloride of iron ” bath 
as in ordinary half-tone work. 

Where an increased range or intensity of shadow is 
desired, this may be attained cither by “ local etching ” 
of those special parts after the general “ contour ” 
etching is accomplished; or “ hand tooling ” of these 
parts may be resorted to instead. 

The plate is then ready for the lithographer, who 
treats it as an ordinary copper plate, and thus pulls 
from it his “ half-tone ” or “ metzograph grain ” 

H 
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transfers ad. lib. as with orthodox intaglio line copper 
plates. 

There is, however, one modification which we 
strongly recommend to be adopted when pulling 
transfers from this half-tone copper plate original, for 
both zinc and aluminium plates ; and that is to make 
the copper plate transfer ink more soft than is usually 
employed in plate transfers for stone work. This is 
done by mixing with it one-third of ordinary “ stone- 
to-stone ” retransfer ink. It must be thoroughly in- 
corporated with heat, well mixing the two together 
while in the molten state, taking care not to “ char ” 
it with excess of heat. This affords a much better 
transfer to metal plate being nmde, than when a more 
brittle plate ink is used. 

Transfers can also be pulled from these plates by 
using the soft ink as employed for “ pewter plate ” 
transfers, as is done by “music ” printers in litho- 
graphy. Even ordinary retransfer ink as used in 
everyday lithograpliic work will afford transfers also 
from these j)lates ; but these inks are rather more 
troublesome and difficult to manipidate with these 
intaglio plates, especially in the (“leaning off from the 
surface, of what will otherwise become “ scum “ on 
the printing plate when transferred. So tliat from the 
foregoing it will be plairdy seen that lithographic 
printers liavc here at their command a most usefid and 
valuable f)hoto-proccss method for “ metal plate print- 
ing ” and “ rubber offset ” machine work. 

Now, as to the other method (No. 2) ; that of making 
an actual “ intaglio printing surface,” to be worked in 
the lithographic printing machine. It might be said 
by some that this is hardly a pure lithographic method, 
as the image in this case lies below the common surface, 
and not level upon it. True, that is the ease, but 
nevertheless the lithographic principle is still involved, 
as the common surface of the plate above the image 
has to be kept “ moist,” so as to reject the greasy 
printing ink, just as is the case when both “ image ” 
and “ lights ” are on the same identical plane, as in 
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ordinary lithography. In this “ intaglio ” method a 
thicker zinc plate than usual is employed ; the image is 
photo-transferred upon it, as in the preceding method, 
and then etched into the plate in “ intaglio ” form as 
before. Here, however, another difference comes in, 
apart from the use of “ zinc ” in place of copper. 

The lithographic printer inks up this “ intaglio ” 
plate with his “ nap ” inking rollers and greasy print- 
ing ink, just as he would an ordinary zinc plate ; as he 
has to keep the plain parts of this plate well supplied 
with damping water, so that they will reject the greasy 
ink from the inking rollers, precisely as is done with 
tlie ordinary zinc plate of the regular methods. 

Hence, the onlj' real differen(;e lies in the fact that 
his image is eaten deep into the plate, instead of merely 
lying upon its surface, as in the orthodox manner of 
everyday lithography. 

For ordinary “ Flat-bed Reciprocating Machine ” 
printing, this method affords results which — for certain 
classes of litho. work -arc a great advance upon the 
older method ; inasmuch as when each sheet is being 
l)finted a larger film of ink is drawn from the plate to 
form the printed image upon the printing paper. 
Hence the prints possess a greater depth and vigour 
than what is ordinarily obtained from the purely plano- 
graphic method alone, since the same volume of ink is 
not permissible here in this latter method. 

'rhe ink image in this “ intaglio ” process being 
etched deep dowm into the j)late surface, enables a 
larger volume of ink being carried there, so that each 
sheet of printing paper as it; comes into c*ontact with it 
during the printing operations, pulls away from these 
photo engraved lines and dots a fuller and deeper 
Him of ink ; hence the image stands up as it w'ere 
upon the paper surface, producing a “ halo ” or 
“ shadow ” effect from the sides of these raised ink 
image lines. 

This reflection gives a “ verve ” or “ burr ” effect, 
which other ordinary printing does not afford. 

Thus the lithographer has here again another 
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interesting and useful acquisition as a master process of 
his craft. 

We need only remind our practical lithographic 
readers that this incised printing image is just as durable 
as is the relief one ; as the common surface of the plate 
would here have to be worn away, before any apparent 
injm*y to the work could possibly take place. 

So that we firmly and unequivocally aver that litho- 
graphy can, and docs produce photo-mechanical print- 
ing, not merely equal in merit to that produced by thfe 
typographer, biit immeasurably better from every point 
of view, when full advantage is taken of all the facilities 
and peculiar powers which arc now an inherent and 
integral part of his trade, when working from a “ meta- 
lithographic ” basis. 

So suddenly has the “ rubber offset printing pro- 
cess been uslicrcd into tlie lithographic (.*raft that not 
one-half of the capabilities and possibilities surrounding 
it have as yet become generally known. 

This is true at the present time of writing in con- 
nection with both the “ Vacuum ” and the “ Printex ” 
photo-transfer processes of the craft ; each possessing 
their own particular and special features of service to 
the lithographic industry. 

In the important phase of “ DOUBIjE-TONE ” 
printing methods, but few firms have as yet gained an 
insight into tlie practical mode of accomplishing this 
class of work ; yet the effects to be acquired from it are 
most beautifvd and valuable, and easy of attainment 
once the insight is gained of the underlying principles 
and their application. 

We disclose below some of the methods we have 
ourselves employed with the most successful results, 
and which we know many of our confreres of the craft 
in Great Britain and the Colonies will be willing and 
pleased to put into effect themselves. 

Some typical examples of this work we produced a 
short time ago, and which appeared as a pictorial 
supplement in the monthly trade journal. The Modern 
Lithographer, so that those who care to avail them- 
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selves of inspecting the same, may see the full effect 
that can be attained by these methods. 

There are two distinct ways in which this “ double- 
tone ” printing effect may be done : (1) by a “ single ” 
printing method ; and (2) by a “ double ” printing one 
of flat tint developing capacity. 

The former affords opportunities for a most striking 
and varied result, as the double-tone may be of a dis- 
tinctly dijfferent hue to the basic colour, and may be 
either vigorous or delicate, according to the character 
of the work, and the taste and effects desired. 

To express tlicsc attainments more explicitly, we 
may take a “ line ” and “ stipple ” illustration or 
design, which we print in a rich photo brown, body 
colour, and then spontaneously produce the attendant 
double-tone effect in the form of a pleasing lustrous 
emerging fringe of tint, which imparts a warm glow to 
every line and dot in the print, yielding a mellowness 
and evanescence of effect unattainable by any other 
method. 

» This result is attained in this particular method with- 
out depriving the print of its white paper background 
for contrast, and without giving a flat total tint 
surround to the picture. 
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DOUBI.E-TONE PIUNTING METHODS FROM METAL PLATES — 

SINGLE AND DOUBLE COLOUR PROCESSES — FORMULAS 

AND RECIPES. • 

Now, in the other example of this double-tone work 
we produce by means of a second flat tint printing, a 
complete “ halo ” or “ penumbra,” surrounding every 
side of the lines, and at the same time produce a tint 
accompaniment, whicli subdues the contrast of the 
white paper setting, by introducing a matured Oriental 
tone of paper background upon which the actual image 
appears, the result of which is distinctly different to the 
preceding effect attained. 

Both of these methods, however, are a valuable asset 
in connection with higli-class photo process mctalitho- 
graphy, as affording an expression in printing, which 
is not only a novelty, but which possesses also a 
marketable utility, atul enhanced range of delineation. 

Healing then with the detailed manipulation of this 
latter method first, that of producing a complete 
“ universal double-tone ” effect upon printed work, by 
means of a second printing ; we commence by selecting 
an uncoated plain printing paper, machine wove, feebly 
or soft sized, yet of a substantially stout character for 
preference. 

Our next consideration is the ink, and the character 
of the work upon the zinc or aluminium plate from 
which we have to work the job. 

Assuming that our subject is a “ line ” design, com- 
prising both fine and heavy lines, we prepare our 
printing ink for this — that of a photo brown shade is 
most suitable— by mixing together some burnt umber 
litho. ink, burnt sienna, scarlet lake, cochineal lake, 
and the veriest touch of black. 
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We discard in this, both strong and mid. varnishes, 
redu( ing it down to a working consistency with a mix- 
ture of vaseline, glycerine, diachylon, beeswax, thin 
lithographic varnish and sperm oil. No dryers whatever 
of an oxidising nature, such as “ copal,” “ gold size,” 
“ litharge,” “ boiled linseed oil,” or siccative,” is 
introduced into this body colo\ir at all. 

The work is printed as clear and sharp, as well as 
firm and solid, as it is possible to accomplish ; just as it 
is, or should be, the aim in the everyday printing of 
lithography. So that anyone examining the effects of 
this first printing would observe nothing out of the 
ordinary appearance of lithographic work, there being 
neither shine or glaze upon either the fine lines, or the 
heavier shading. 

The second printing for the production of the double- 
tone effect can be proceeded with the next day. 

This is done by filling in a “ solid ” upon a zinc plate, 
which will completely cover over the range of the first 
printing, allowing a sufficient margin top and bottom 
to show off the remainder of the paper surface when 
printed upon. 

This solid has to be printed as a second printing in 
a tint ink all over the previous printed work, with this 
proviso, that it has to be mixed in the special manner 
herewith described, so that it will produce the “ double- 
tone ” which it is its mission to effect. 

This is accomplished in the following manner : First 
mix up a tint base, by mesms of some “ Mid. Litho- 
graphic varnish,” and some “ thin varnish.” Then add 
some “ olive oil,” and a small quantity of “ vaseline,” 
next a small proportion of “ paraffin oil,” and 
“ lavender oil,” to which a touch of sil. soda was added. 
The colouring matter is next added, only a very small 
quantity being necessary. A touch of Raw Sienna, and 
Orange Chrome, or a touch of Raw Umber and Ver- 
milion will afford a Buff tint of a satisfactory and adapt- 
able hue for the body colour already cited above. 

"When this tint is printed solid upon the previously 
printed work, done in the photo brown ink, as already 



104 


PRACTICAL MODERN 


specified, it will be found that it at once commences 
to affect the printed ink of the image. It first causes 
it to assume a gloss, then it will be noticed after a short 
time, that there is a faint tinge of colour beginning to 
percolate from every particle of the printed image ; this 
tinge when completed, forms the “ double tint ” or 
“ halo,” which is the very essence of a pleasing atmo- 
sphere thus imparted to the printed work ; and in this 
example is the manner in which this form of “ double- 
tone ” is accomplished. 

Although a “ line ” image, or job, was here speci- 
fically referred to as the concrete example of our illus- 
tration treated with the formulas and methods described 
in the preceding method of “ double-tone ” printing 
from metal plates in the lithographic m€anner, we wish 
to state that “ half-tone ” images, whether of the 
“ ruled ” screen kind, or of that of the “ irregular 
grained ” ones, as in the Metzograph grain image, will 
also both give the same “ double-tone ” effect, if 
treated in the precise manner as described for line 
work. 

We may here remind our young readers that the 
effect of producing this “ double-tone ” or “ halo ” 
upon a half-tone print is to not only enhance the beauty 
of the image, but to disguise the mechanical character 
and effect of the screen ])attern of the pi(*ture as well. 
The great advantage of this particular method is 
that it is permanent : we have examples of this work 
done over five years ago which are as perfect to-day as 
they were at the time of actual printing. 

'riie drawback of the next or single method we are 
now proceeding to describe is that the “ double-tone ” 
tint effect produced by it is “ fugitive,” and conse- 
quently becomes lost eventually — so that for work 
required to endure for long periods this method does 
not commend itself, as does the preceding one. 

In this particular method only one printing is 
employed, the “ double-tone ” effect being produced 
automatically by the peculiar nature of the colour itself, 
which is composed of two distinctly different natures; 
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one, the basic colouring matter bound up to reject or 
eject the “ aniline ” staining matter applied to it. 

The outcome of this is that the basic colour furnishes 
the actual image in printing, and then the additional 
aniline matter that was added to it, but which was not 
absorbed as an integral part of it, now slowly diffuses 
out, producing the “ double-tone ” effect all over the 
printed image. 

The best paper to employ for tliis type of double-tone 
work is that generally spoken of as “ coated art paper, 
usually employed by letterpress printers for half-tone 
printing. 

It is ordinary machine-made wood pulp paper, coated 
on both sides with “ Plane Fixe,” which contains a 
very small quantity of ‘‘ sizing ” matter to bind it. 
This gelatinous material is never added in any great 
proportions, so that the coating is rarely very firmly 
attached to the paper base ; and is to a large extent 
soluble in water : a factor which the litho. j)rinter soon 
becomes cognisant of, if he has not kept his damping 
conditions well under control. 

The procedure for this then is : first, compound up 
the basic mineral colour — which, we will assume, is a 
dark brown, like “ burnt umber ” ; this has to be 
specially reduced, and mixed up with the lithographic 
varnish, “ Canada Balsam,” and a very smfill quantity 
of silical:e of soda. 

When this is done, the colouring matter which has 
to supply the “ tinting,” or “ double-tone ” effect, is 
then mixed into it. This colouring matter is “aniline,” 
and is ground up in vaseline and glycerine, and some 
methylated spirits. 

More care than usual has to be exercised to prevent 
tinting during printing operations. 

It helps the printing considerably when printing 
this particular work from zinc plates if a careful pre- 
liminary etch up into slight relief is given the work 
upon the plate. 

At first moment of impression, the image shows no 
double-tone result. This feature slowly diffuses out 
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more and more, until the maximum halo is attained. 
This occurs spontaneously in slow progression for a few 
hours after printing. 

We might here also casually refer to still another 
method by which this “ double-tone ” effect may be 
formulated. The half-tone design is first printed in a 
deep brown, and then the same “ forme ” is printed 
in an orange colour just slightly out of register; just 
so as to partly overlap the first printing, as though it 
were “ half on ” and “ half off.” 

This results in showing a tinge of bright colour pro- 
truding from the dark colour, just at one side of the 
work only, which gives a nov-el character to the print. 
It is, however, very rarely practised at the present time, 
as it is not well known to the younger generation of 
lithographers. 
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CHAPTER XIII. 


“ Aluminium.” 

COMPARATIVE PROPERTIES OF THE TWO METAI.S ALUMI- 
NIUM AND ZINC GRAINING METHODS OF ALUMINIUM 

PLATES BEST MATERIALS AND APPLIANCES REMEDY 

FOR “ BUSTER ” DEFECTS AQUATINT WORK FROM 

ALUMINIUM. 

We now pass from zinc to the practical treatment of 
the “ aluminium ” plate, as used in metalithographic 
printing. 

Due to the chemical fact that both of these litho- 
graphic printing surfaces are simple metallic elements, 
they are thus incapable of being split up, or resolved 
into anything essentially different from the original 
substances, zinc and aluminium. When, however, 
brought into chemical contact with certain other 
elements or bodies having an affinity for them they 
can then be made to combine to form compound bodies. 
These metals, however, behave somewhat differently to 
pach other when similarly treated in the lithographic 
manipulations. 

P'or instance, the one is most readily capable of 
taking up a suitable grain by immersion in a weak bath 
of nitric acid solution ; which applied in the case of the 
other metal yields no graining capacity at all. In fact, 
aluminium depends entirely upon mechanical treatment 
for the production of a grain of commercial value in 
lithographic printing. 

In the matter of oxidation, the one metal is more 
pronouncedly susceptible to this defect than is the 
other. 

Again, in the “ affinity ” values of the fatty and 
gummy compounds respectively as made upon these 

107 



108 PRACTICAL MODERN 

two metals, there is a certain degree of difference 
between them, which is catered for in the’ practical 
manipulations where the most efficient effects are 
sought for. 

It will be our present mission to point out those 
differentiations which enable the lithographic printer to 
more effectively equalise the printing results obtainable 
from these dissimilar metals. 

In order to more thoroughly comprehend the basic 
chemical, and physical properties of these two meta- 
lithographic printing surfaces, we may point out that 
the specific gravity of aluminium is roughly about one- 
third that of zinc. The specific gravity of aluminium 
being ‘2.6, while that of zinc is 6.9. 

In the atomic weight there is a similar disparity of 
standard. The atomic weight of aluminium is 27.0, 
while that of zinc is 64.9. 

It possesses comparatively good porosity properties. 

Decidedly other physical differences occur in these 
two metals, notably that of the colour, weight, and 
the crystalline characters. In the matter of colour, 
aluminium is by far the whitest, being a tin white 
metal, which is one definite advantage in its favour, 
zinc being of a bluish-grey appearance. Aluminium is 
also more brittle at a normal ordinary temperature. 
Zinc easily dissolves in a number of weak acids, while 
aluminium is only slowly affected. Certain alkalies 
attack aluminium most readily, whilst zinc is much 
more tardily affected by them. 

With regard to the oxidation of these two metals, 
in the case of zinc there is only one oxide compound 
known, that of Zn O, in which one atom of oxygen 
combines with one atom of zinc to form the 
molecule. 

There is also only one compound of oxygen with the 
metal aluminium, but its proportion is different to that 
of zinc. The equation of the aluminium oxide is AP O®, 
so that three atoms of oxygen combine with two of 
aluminium to form the molecule of that compound. 

There is again a difference in the receptivity of these 
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two metals. In transferring, aluminium does not afford 
as ready an asylum for large areas of solid work as what 
the metal zinc does, unless the aluminium plate surface 
receives a special treatment to render it temporarily 
susceptible to overcome this shortcoming. 

There are various other points of difference, which 
we shall have occasion to refer to in their due order, as 
we progress with the details of treatnient, that are most 
effective and suitable to each case. 

The first patent for printing lithographically from 
aluminium was taken out in America in September, 
1891. 

New aluminium plates can be purchased ready 
grained for instant use in any texture of grain to suit 
all classes of work, from “fine photo-litho” to “coarse 
poster”; and in all sizes, for either hand press, or 
power machine work ; or may be procured plain and 
ungrained from the makers, Algraphy ' litd., or the 
other plate sup|)ly houses, as see pages of advertisement 
sc(*tion. 

We commence, therefore, with a new ungrained 
aluminium plate, one that still possesses the glossy 
surface of the heavily rolled virgin metal upon it, i.e., 
the hard “ skin ” produced by the rolling mill still 
unbroken, therefore being a new plate as yet unpre- 
pared for transferring upon. 

We first proceed to remove the grease and this skin, 
and also to give a preliminary bite on the metal surface. 
The caustic alkalies are the best agents for this purpose. 
We therefore make up a strong solution of caustic 
potash (water 1^ gallons, caustic potash 1 lb.), which 
is applied to the plate surface by means of a piece of 
“ saddler’s felting.” The plate grainer should be pro- 
vided with a strong pair of indiarubber gloves, which 
can be obtained from the supply houses above referred 
to. The outcome of this causticising is that not only 
is the grease removed, but the plate surface has also 
become roughened slightly and the hard skin destroyed, 
as these alkaline bodies have a very active effect upon 
this metal. Quite a contrast to the inert effect which 
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nitric acid solution has upon it. When warm they are 
more active still. 

The graining proper of the plate may now be pro- 
ceeded with, after the residue of the potash has been 
thoroughly washed off; and it may be 
here pointed out that much of the suceess 
of the printing depends upon the grain- 
ing. (Note, the plate edges may be most 
speedily and satisfactorily bent by means 
of the bending machine.) 
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As with zinc, the best method of graining is by means 
of the graining machine ; although for certain classes of 
w'ork the Sandblast produces a satisfactory grain. This 
is, however, for exceptional work, not the general run. 

The commonest graining medium used for aluminium 
plates is pumice y)owder. Various kinds of sand are also 
extensively used — sea sand, moulders’ sand, and inland 
sand, as taken from sand-pits in the New Forest district 
of Hampshire, which arc exclusively used in certain 
districts. Where this latter is employed, a process of 
drying and pulverising by the aid of flat stones is 
resorted to, and some really excellent grainings are then 
produced on these metal plates by this medium. 
Carborundum powder and Emery powder are also other 



METALITHOGRAPHY 111 

abrasive materials that find favour with some users of 
aluminium plates in lithography. 

Various textures of grain are produced according to 
the requirements of the work, by using coarser or finer 
qualities of pumice or sand, and larger or smaller 
marbles, etc. A fine transfer grain would be produced 
by fine pumice of about 1(50 mesh texture of sieve, and 
small porcelain marbles. Even a finer grain still may be 
used for photo-litho work of the direct method order ; 
whilst for the other extreme of requirements, such as 
poster work, a coarse grain of about 40 texture is often 
employed. (JIass powder and flint powder is here used 
with great success, as well as the other agents above 
mentioned, as larger and heavier marbles. 

“ (flass ” powder is also used in a very wide range 
of texture, from a coarse grain of 40 to that of an almost 
Impalpable stal;e, in which condition the very finest 
grain desirable can be produced. 

If the graining is done by hand, not very satisfactory 
results are attained, nor very expeditious ones either : 
it is only where but very few plates are \jsed that a 
finh can think of dispensing with the facilities which 
a graining machine affords. Tn fact, it is indispensable 
both from a comitiercial and an efficient standpoint. 

We are careful to emphasise this item, because we 
have come across quite a number of people who, when 
commencing to install a mctalithographic plant into 
their (?stablishmcnt, have tried to ignore the importance 
of this automatic mechanical grainer. 

'Fo a firm who only dabbles with a few plates in a 
kind of half-hearted experimental manner, the cost of 
a graining machine a])pears to be a very big item; 
usually the largest one, where the method is being 
adapted to the flat-bed machine of the reciprocating 
type for the first time. 

In the British Isles these graining machines can be 
bought suitable for the largest si/e of plates for £40, 
the first cost of which soon repays itself in time alone, 
to say nothing of efficiency. Moreover, one graining 
machine will be sufficient to keep 8 or 9 litho. machines 
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going quite easily under normal conditions. Where the 
extended method of box arrangement is adopted, in 
which the grainer box is made adaptable to take at 
least three tiers of various-sized graining boxes within 
it, so that as many as a dozen smaller-sized plates may 
be grained simultaneously, as sliown in connection with 
zinc ; then a large number of both rotary and flat-bed 
machines can be kept going by a single grainer. 

As with zinc, so with aluminium ; cither porcelain, 
glass, or wooden marbles of both large and small 
circumference may be (anployed with the graining 
powders, llivcr pebbles have also been utilised by some 
lithographers, mixed up with the graining marbles. 

Metal marbles, and the heavier kind of marbles, are 
not serviceable for general work, although they may be 
used for special work of an occasional natiire. Again, 
gutta-percha balls of a solid nature, with or without 
an abrasive powder east or moulded within their bulk, 
may also be employed for the production of certain 
types of grain or roughening on aluminium plates. 

The actual graining operations are carried out by 
sifting some pumice powder over the plate fixed in the 
graining machine, and then covering it with a layer of 
marbles, moislening the whole with clean water applied 
from a fine rose watering-can. The grainer is then set 
in motion. A new plate should take about an hour with 
occasional fresh supplies of pumice and water. 

Another method not generally known, in which a 
speedy grain can be effected upon a small aluminium 
plate — for the production of such w'ork as “ aqna-tint 
lithography ” — is attained through the agency of a 
piece of cabinet paper (glass paper), as used by joiners, 
etc. This is impressed into the plate in repeated and 
varying directions until the inversion of grain or 
roughening is attained agreeable to this range of pro- 
duction. 

The chief differences in the graining of aluminium 
plates as compared with zinc ones are that the apexes 
of the grains produced on the aluminium plate present 
slightly more crisp and keener mounds than what 
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would be produced upon a zinc plate, were the same 
time and conditions of graining followed out on both 
metals for comparative purposes. 

It may be remarked here in passing that this feature 
is slightly more exaggerated than real, due to the 
different reflective properties, and the respective lighter 
and darker hues of these two metals when compared 
with each other. So that some consideration and allow- 
ance must be made when assessing the actual com- 
parative values of the granularity of printing surface of 
these two metals, by taking this feature into considera- 
tion. A final supplementary finish with dry pumice 
upon the dry plate for two or three minutes by hand- 
pad working in a circular manner frequently improves 
the grain. 

There is another characteristic in connection with the 
surface of a new aluminium plate which is almost non 
est with respect to a zinc plate, and that is I, he rather 
peculiar feature of surface “ shelling ” in tiny patches, 
or “ blister ” markings. This seems to arise from the 
rolling, in which some tiny part of the metal becomes, 
as it were, flatten(;d into the surface during the rolling 
and pressing operations, and then subsequently becomes 
loosened on the surface, and finally peels right off, leav- 
ing a kind of scar underneath. This usually shows up 
during the graining operations ; there is no remedy for 
this is in the lithographic workshop except 'prolonged 
graining. This trouble used to be much more pro- 
nounced some few years back than it is to-day; still, 
it does occasionally occur now, and the young metal 
plate printer must make himself conversant with the 
causes and conditions which regulate it, in order that 
he may the better cope with it as it arises. 

The metal-rolling mills used to say that it was un- 
avoidable, but we have noticed a most decided improve- 
ment during recent years, which shows that they have 
improved their methods of prodxiction somewhat, and 
thus minimised this trouble. 



CHAPTER XIV. 


AFFINITISING OF AT.UMINIUM PLATE llEMOVAF. OF OLD 

WORK, AND RKGKALVING — GENERAL TRANSFERRING AND 

SODA TKEAI'MENT’ FOR rUANSFERRING MANIPULATING 

VARIOUS KINDS OF TRANSFER PAPERS OXIDATION 

CORUEC'ITVES TREATMENT OF I’RANSFER INK FAN 

DRYING OF PI. APES. 

After the aluniinhini plates have been suitably grained, 
they are washed thoroughly clean, both back and front, 
and should then be aflinitised — that is, rendered as 
susceptible as possible to take the transfer ink, or litho 
writing ink, or litho craj'on. 

This may be done in a number of ways ; by means 
of the alum acid batli as in zincography, with the excep- 
tion that this bath is made stronger (double strength) to 
what is employed for zinc. 

This bath also purifies the surface of the metal by 
decomposing any *’ ooze ” or foreign matter that may 
be adhering to any part of its surface. A simpler form 
of alum bath without the aci<l may also be used instead 
of the above, by dissolving some sulphate of alumina 
— Alg (SO^la + ISlljjO — in water and giving the alumi- 
nium plate a good washing with this. 

Of course it is possible to dispense entirely with these 
after-baths, by discarding any aflinitising operations 
altogether. This is, in fact, done by a few firms here 
in England in connection with the re-use of old machine 
plates. 

An aluminium plate is taken straight from the rotary 
or flat-bed machine, the ink image being washed from 
off its surface by means of a small quantity of turpentine 
applied with a clean rag ; it is then affixed in the bed of 
the graining machine, the marbles, pumice powder, 
and. water applied, the whole set in motion for about 
three-quarters of an hour, renewing the pumice powder 
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and water at frequent intervals, when the plate receives 
no further treatment, other than that of being well 
washed when taken from the graining box, when it is 
dried and is ready for the transfer department, or the 
artist room. We do not, however, consider this method 
so good as the one where the plate is treated with a 
supplementary batli as before recommended. 

Again it is advisable to thoroughly destroy the greasy 
image lying upon the plate before it is put into the 
graining box at all. So that the best course to i)ursue in 
connection with an old plate and job just taken out of 
the printing machine is to use a strong solution of caustic 
potash, applied with a pad of felting ; two or three 
minutes* rubbing will suflicc to decompose every vestige 
of the fatty salts ” formed with the aluminium plates ; 
and thus there ceases to be any ink work left upon it. 
All that is then reciuired is to give the plate the requisite 
surface graining, to enable it to retain the moisture 
necessary for printing to be accomplished from it, and 
to give it the tooth nec<‘ssary to afford a foothold for 
the rollers when traversing over it in the inking-up 
operation. 'Phen aflfinitise and dry. 



b'lG. 29 . — Upright Plate Rath. 

Still another method is to wash off the ink, then 
place plate in acid bath consisting of nitric acid one 
part, water three parts ; time, about eight hours. (See 
Fig. 29.) 

It may sometimes iiappen that a job has laid upon a 
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plate for a long time, probably a number of years, in 
which the ink has become thoroughly hard upon its 
surface, and the stain of the job appearing very deeply 
embedded into the metal. In a case of this nature, 
the removal of the old job is not so easily accomplished 
as in the case of a new job recently transferred. 

Again, if there should have been any special treat- 
ment of the ink during printing, such as the intense 
compounding of it in order to produce a powerful gloss, 



Fig. 30. — Se( riON ok Iron Plate Bed. 



Fig. 30A. — Iron Plate Bed (Algraimiv Co.). 


or the employment of a plethora of dryers ; or perhaps 
very penetrative oils in it ; then the printing image will 
have become more stubbornly embedded in the metal, 
and consequently require more drastic treatment to 
remove all trace of it in a speedy manner, so as to be 
ready for use again. This can be accomplished by 
using a mixture of acids : take 4 ozs. of hydrofluoric 
acid, 4 ozs. of nitric acid, and 4 ozs. of water, and 
mix well together. 
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This is then applied with a felt pad or flannel to the 
whole surface of the metal plate for a few minutes, 
when every vestige of the old work will have become 
completely effaced. This fluoric acid shoidd be ’kept 
in a rubber bottle, as it decomposes glass. It is also 
necessary to remark that by itself it possesses a very 
corrosive action on the skin, the fumes also are irritating 
to the lungs, so that full care has to be exercised when 
handling it to safeguard against injury. The graining 
may then be immediately proceeded with, and no fear 
entertained of the old work reappearing, when trans- 
ferring down a new job, or during subsequent working, 
when once it has been removed with this mixture. 

After graining, the plate is well washed back and 
front, and dried ; every care being taken by the trans- 
ferrer that no threads, or pumice grains, pellets, etc., 
remain adhering to tlie back of the plate when laid 
down upon the plate bed in the transfer press. Run 
the "if'ork down just «s to stove. 

In transferring upon aluminium, one or two little 
peculiarities will manifest themselves, which are not so 
apparent upon zinc. One is, that solid patches of heavy 
work do not transfer down upon a damped aluminium 
plate so readily as they do \ipon zinc. Fine lines and 
stipple will appear satisfactorily vigorous and firm, but 
a pat(;h of solid work will usually show a “ yawning 
greyness ” and need touching uy). Now there is a 
remedy by which this difliculty of solidity may be 
largely overcome, as it is most apparent when thin 
transparent French transfer paper is used, and conse- 
quently the plate here needs damping for the reception 
of the transfer, before running down. The remedy is 
to add a very small quantity of common ordinary 
washing soda ” to the damping water, the proportion 
being a piece about the size of a small walnut to a 
quart of water. This has to be well dissolved and 
diffused throughout the w.ater, and then the clean white 
cloth that is used for this preliminary damping of the 
clean plate is saturated with this soda-water and the 
plate moistened with it ; as would be the case with an 
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ordinary damping before transferring. When the 
transfer is run down after this special treatment, it will 
become at once apparent what an immense advantage 
it hsffi been in securing solidity of the ti'ansfer for the 
heaviest parts, 'riiis preliminary plate damping method 
may also be oiiploycd with great advantage in coping 
with heavy solids when other forms of transfer paper 
are used, such as j)latc-to-platc transfer papers, and 
“original” writing transfer papers; providing that 
these do not receive as jimch damping in the damp 
book as what l;hcy would do were this supplementary 
plate damping not resorted i o. 

The reason for this is that the transfer paper coating 
only requires a certain amount of moisture to be 
absorbed by it wlien maturing for dampness before 
transferring. If, therefore, part of this moisture is 
placed direct upon tlic plate waiting to receive the 
moist transfer, then it follows in this case, that the 
transfer itself must have less moisture in it, in order 
that there shall not be an excess when the transfer and 
plate are brought into contact under pressure. It may 
be remarked that tliis thin transparent transfer paper 
is generally employed here in the “ British Isles,” as 
well as in a nun\ber of (’ontinental countries, for trans- 
ferring multi-colour register work. In the “ States ” 
there is a different metliod in whicli a more opaque 
transfer paper supplants this transi)arent kind. With 
the “ cverdamp ” transfer paper there is not the same 
latitude of this supplementary damping of the plate, 
unless the paper shall have been subiected to a very 
dry atmosphere for a considerable time before use, so 
that in this latter relation l;he “ soda ” treatment is 
not capable of use as in the preceding examples and 
applications. It is some few years now since we first 
dis(‘overed the use of this soda treatment, which we 
published in an article in “ Penrose’s Annual,” dealing 
with aluminium plate work in lithography. Since that 
time we have received quite a shoal of letters from 
practical lithographers all over the United Kingdom, 
all bearing testimony to the benefit conferred by their 
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adopting it in their everyday work of the trade. We 
hope that it may prove of equal service to our younger 
fellow-craftsmen, wherever their conditions of work 
enable them to give it a trial. 

Another method that has been found to afford good 
results in transferring or drawing upon an aluminium 
plate is to first wash tlie plate over with a solution 
composed of water 1 pint, oxalic acid \ oz. ; then rinse 
with clean water and sponge, and dry, when the plate 
is ready for use. 

There is an old variety of transparent transfer paper, 
used chiefly for register colour work, which is known 
as “ oak varnish transfer paper,’* and is used by some 
firms in preference to all t)ther kinds for both plate and 
stone. VVhenever it is employed for aluminium plate 
work it is advisable that the transfer ink should be 
worked a shade firmei’ and stiffer than what is employed 
for cither the “ everdamp ” or the ‘‘ French ” variety 
of transfer papers. 

'I'he reason for the ai’ranging of this stiffer condition 
the transfer ink in this case is for the ])urpose of 
enabling a slightly heavier film of transfer ink being 
carried upon this |)aper, than would otherwise he the 
case, were the ink made thinner ; the motive being that 
this j)aper coaling possesses such a liigh gloss finish 
that it is diflicult to pull a fully loaded transfer upon 
it with thin transfer ink without bunging-up ” the 
fine work, especially such as sllpplc, cross hatching, 
close mediant, Jiac hair line, etc. 

Hut when the transfer ink is kci)t more firm and 
cohesive, then a thicker film or lay(“r of it can be lifted 
upon this transfer paper, and consequently a much 
better transfer to the metal obtained by this means. 

W’^ith respect to this ” oak varnish ” transfer paper 
(which, by the way, is made from “ best pale elastic oak 
ivarnish ” diluted with “ turps,” and a coating of it 
spread upon thin foreign bank post paper), the great 
drawback of this ])ai)er is that it loses mueh of its 
adhesiveness after a few days from tJic time of making; 
^^this shortcoming may be rectified by using a warmed 
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plate, which facilitates the transfer operation, and 
causes the most rapid and close adhesion, as contrasted 
with the conditions of a cold plate treatment. 

This device therefore enables the psiper to be used in 
a much older and staler condition than would otherwise 
be possible. 

There is, however, a better supplementary corrective 
still, which consists of applying a thin coating of 
gelatine uijon the surface of the oak varnish, which 
imparts adhesiveness for longer pei’iods ; nevertheless, 
the freshly-made paper is the best. 

When the running down of the transfer to the plate 
has been completed, no matter what transfer paper 
may have been used, tlien any touching-up that may 
be found to be necessary has to be first carried out. 

Now, in the ease of the oak varnish paper it is not 
necessary to wash the plate over with clean water after 
the transfer is on, and before the “ touching-up ” can 
be effected, as in transferring with this paper no pre- 
liminary damping of either the plate or paper is neces- 
sary. tiere in this instance the coating of the transfer 
paper is an insoluble one, the only example of this 
Condition amongst the whole range of transfer 
paper. 

Therefore as soon as the oak varnish paper is peeled 
from off the plate surface, any “ touching-up ” that 
may be necessary is at once proceeded with. 

In connection, however, with all the other forms of 
transfer papers, there is a deposit of their soluble coat- 
ing, always left upon the plate surface when transfer- 
ring ; it is imperative that this shall be removed before 
any effective “touching-up ” or “ repair ” work can 
be done upon the pliite. 

A plentiful washing with a sponge, and some clean, 
warm water, soon frees the plate of this composition. 
After rapidly fanning the plate dry, the touching-up 
is at once proceeded with. 

In transferring AUTOGRAPHIC WORK to 
aluminium pLates, it is always advisable to give the plate 
a wash over with turps, and afterwards to rub the job 
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up with the black ink rag. This applies to builders^ 
quantities, schedules, auto-circulars, etc. 

It is necessary to bear in mind that it should be made 
a definite rule to always accomplish the drying of the 
plate in as speedy a manner as possible, whenever a 
pause in the w’orking has to be made, so as to safeguard 
against “ oxidation ” troubles. 

Water or moisture should not be allowed to stand 
indefinitely uijon the plate, or to dry spontaneously 
upon it. 

Tliis oxidation of the aluminitim plate is really the 
rust of this metal ; just as iron rusts, so docs aluminium ; 
the free oxygen in the atmosphere in the presence of 
moisture combines spontaneously with the metal, 
forming an oxide of it — aluminium oxide. 

The oxidation marks are at once distinguishable by 
the white powdery formation which it produces, and 
which comprises it. 

The ouieomc of this defect is most disastrous to the 
work, as every particle of this oxidation will take up 
ink from the inking rollers, and retain it so tenaciously 
that it prints just as strongly as what the legitimate 
work of the job does. 

The physical peculiarity of this oxide is that it cats 
away a superficial layer of the metal so rapidly, leaving 
behind in those parts an uneven, pitted cavity wherever 
it has operated this oxide formation. 

Whenever oxidation has commenced upon an 
aluminium plate it should be dealt with at once, so as 
to rectify it again with the least possible delay, as the 
injurious effects of it progress with time. 

Every trace of this oxide formation must be removed 
and the pure, plain metiil again established in the 
affected parts. 

These defective places will then have to be strenu- 
ously re-etehed, so as to “ desensitise ” them to grease, 
by converting them from the plain metallic state into 
that of an hygroscopic condition, in which state they 
will imbibe, and retain moisture perfectly, and thus 
become proof against degradation of ink markings. 
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The old method of removing this oxidation was to 
first scour out the attacked portions with an abrasive 
material, such as pumice powder, or glass pow’der, 
applied by means of a rubber strip or a wood point. 
When the whole of the affected portions of this oxida- 
tion have been frictioned away from the plate by this 
means, each portion has to be thoroughly etched with 
the mixed phosphoric, gallic, or chromic, and gum 
etcher, so as to render those portions immune to greasy 
ink. 

A final rapid etch with the same etcher, all over the 
plate, completes tlie procedure of this operation. 

Anotlier method for correcting the corrosion of an 
aluminium plate is to scour out the affected parts with 
a 3 per cent, solution of ammonia bichromate and some 
fine pumice powder applied witli a sponge, tlien clean 
the ])late with water, gum-up, roll-up, etch, and gum. 

It may on some occasions be found necessary to 
repeat the whole process before every trace of this 
oxidation is eliminaled, and perfectly satisfactory results 
are assured. 

We shall refer to a later method in the next cha])ter. 

As this feature of metal })lale printing is so insidious 
a drawback of the process, it will no doubt be both 
helpful and beneficial to those who arc just building up, 
or anxiously acquiring, experience in the i)roccss — as 
well as to many old workers in it —to have j)ointed out 
to them some of the more obscure and hidden causes of 
this trouble, as well as some of the directions in wliich 
the acti(m is first generated, yet which frequently 
esca[)cs detection by the busy w'orker, whose attention 
is more inclined to be centred upon the lU'xt oncoming 
phases of the i)rocess, rather than in I he contemplation 
of those that have already transpired. 

Hence it is, that some of these causes are passed over 
undetected, and unnoted, the trouble having been 
engendered in these preceding stages of the work. 

In this eonne(rtion we may here be pardoned for 
remarking that an essential piece of apparatus, which 
should form part of the practical tool ecpiipmcnt of 
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every metal plate worker, is a “ hand fan,” in the form 
of a flag whirler, made of a shalloon carton board. This 
is the simplest and best device that can be conveniently 
employed, and one which is now in universal operation. 
An electric fan may be utilised where conditions are 
favourable. 
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It is rather an unfortunate coincidenc-e that in tlu; 
j)ast there should ha\'e been so few nicnd)crs of the craft 
who have acquired a useful knowledge of the science of 
chemistry, as this would be of so mattn ial an advantag<? 
and assistance to them in their everyday work at the 
trade. 

Even though they oidy aeciuired a working know- 
ledge of “ elemcntaiy inorganic chemistry ” — without 
studying the advanced stages, or organic phases of this 
adjunct of our trade this basic knowledge would afford 
them a clearer insight into the underlying principles of 
their industry, and enable them to lay tlie finger of 
redress upon causes which arc not readily comprehen- 
sible or intelligently explainable otherwise. 

Not only would it do this, but what is of far more 
potent importance, it would enable them to steer clear 
of many pitfalls, and vicious troubles, which the lack of 
this knowledge renders them prey to. 
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INFl.UENCE OF CHEMICAL ASPECTS OF THE CKAFT — 

GUMMING-UP METHODS DOCIORING AND REPAIR 

METHODS CLEANING-UP AND TOUCHING-UP PROCE- 

DURES — COUNTER-UrCHING OR PREPARATION OF ALUMI- 
NIUM PLATE FOR AI.TERATIONS SCOURING-OUT 

METHODS ANECDOTE. 

We will here respectfully submit a single concrete 
example as to where this technical insight would be of 
great advantage to the litho-craftsman in saving him 
trouble in his everyday work, by instancing the “ trans- 
ferring ” operations ; selecting that stage of them where 
the transferrer has completed the “running-down” of 
the job ui)on the metal plate, wherein he may have 
used transfer papers requiring or possessing moisture, 
such as either the “ French,” “ Columbia,” “ Berlin,” 
“ Coijper-iilate,” or the “ Everdamp ” varieties of 
transfer papers ; and assuming that there has not to 
be the usual “ touching-up ” done uj)on the plate; hi' 
next procedure has of necessity to be the task 
washing away from the plate the soluble coRl.ng 
composition deposited there from the transfer paper 
coating, otherwise the touching-up ink would have no 
real effect upon the plate, as it would not hold. 

In carrying this out, the transferrer has to use a 
plentiful supply of water to dissolve away this com- 
position ; this, of course, residts in the leaving of a film 
of moisture upon the surface of the plate. If, as is 
frequently the case, he should now proceed to “ gum- 
up ” the plate on top of this film of moisture, without 
having previously fanned it dry, then it is right here 
that he commits an act which is so frequently the sole 
and prime cause of this oxidation trouble, if the plate 
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should at this stage have to stand aside for a while as 
leaving-off time at night, or during dinner hour. 

This occurrence is so simple and innocent in proce- 
dure that the uninitiated would hardly conceive of its 
being responsible for the great aftermath of trouble 
which it is so often the precursor of. 

The chemical moral, therefore, to be deduced from 
this incident is to avoid stagnant damp, as this indicates 
that a very small quantity of moisture in conjunettion 
with air can, upon being imprisoned together, under 
a dried eoating of gum arabie solution, produce this 
injurious and troublesome defect known as “ oxida- 
tion.” 

As a wise precaution, the careful, skilful, and intelli- 
gent workman will see to it that moisttire shall be 
removed before the gumming-up operation is proceeded 
with at all. 

There can be no doubt about it that the chemical 
aspects of this source of oxidation have hitherto escaped 
the attention of a tremendous number of working 
lithographers ; we have ourselves had frequent occasion 
> to draw attention to it, and to point out the importance 
of it to hundreds of our fellow-craftsmen in all parts of 
the British Isles where we have been privileged to give 
practical instruction and tuition in metalithography. 

It is no surprise to mention that the vast bulk of 
transferrers have frankly admitted that this possible 
channel of trouble had hitherto been imrevealed to 
them and unsuspected. 

Another simple cause of this oxidation defect is 
traceable to the use of unconditioned super-moist- 
“ everdamp ” transfer paper — i.e., when this class of 
transfer paper has been unduly exy)osed to the atmo- 
sphere during a wet season, or has tsikcn up more than 
a due proportion of moisture into its composition. 

The outcome of this is that the paper adheres so 
tenaciously to the original plate from which the trans- 
fers are being pulled that it is impossible to remove it 
without tearing the paper; the delay thus occasioned, 
and the subsequent soaking off of the adhering transfer 
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paper with water, causes the plate to be subjected to 
an undue prolongation of stagnant moisture, which 
invariably results in a general oxidation of the whole 
surface of the plate. It is therefore advisable to bear 
ii\ mind the risks attending the use of a too damp 
tramjer paper, and during damp weather to have this 
paper well protected against these atmospheric changes : 
or, otherwise, where it has become too moist, it should 
bfc subjected to a drier atmosphere \intil the excess of 
moisture has been driven off. ' 

We hav(; already given the older method of removing 
this oxidation ; the new one ])ursues similar lines of 
procedure, excci)t (hat the etcher substituted in this 
latter method is a non-corrosivt' one ; yet it forms a 
much more powerful and effective chemical combina- 
tion with the aluminium plate from a ” hygroscopic ” 
basis than any preceding etcher has ever done. 

We here allude to the “ ammonium salts ” etcher (a 
similar kindred production to the one which we gave 
the formula of in our zinc plate ” section of this 
book)--the Dr. Strcckcr etcher for aluminium. 

'Phose who have followed our previous chapters wilt 
be familiar with the details of the composition of these 
non-corrosive etchers, so that we need only here refer 
to the manner in which the etcher is actimlly used for 
the removal of this oxidation defect. 

This etching powder is dissolved in water, in ue 
proportion of one gallon of water to five ounces ^ ttfe 
powder. A small quantity of this solution is poured 
into a sa\ieer, and is then slightly coloured by adding 
a small quantity of fine “ rouge ” ])owder to it, and 
well stirring it in. 

This coloration of the etcher enables the transferrer 
to see precisely where he applies it, and safeguards its 
flqw upon any of the perfect portions of the transfer. 

It is then applied to the oxide affected portions of 
the plate ; using for this purpose either a hard wood 
pencil, a rubber strip, glass brush, or quill. For larger 
masses, a piece of felting is employed, dipped in the 
etcher. It will asually be found advisable to ase in 
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conjunction with this a small amount of pumice powder 
on the first time of applying, and to then go over again 
finally with the coloured etcher alone. 

Tliis course of going over the affected parts twice 
should be rigidly followed out, so as to make fully sure 
that no trace of tlie oxide remains after the treatment. 
A final all-over ” etch, consisting of three minutes’ 
duration, should always he given, so as to secure a 
nniformly etched surface, as it will be remembered that 
it takes that period of time to enable this etcher to set 
up the galvanic action with the metal, which forms the 
great feature of it. The resultant “ hygroscopic ” com- 
pound thus formed with all the bare exposed portions 
of the plate, produces tl»e perfeet ” desensitised ” 
surface which is so valuable a factor in high-grade meta- 
lithograiihic printing. 

The residue of the etcher is finally washed off with 
clean water and the plate dried, then gummed uj) and 
again dried, when it is ready for working from again 
jtist as before it became oxidised. 

We can now i*eturn and resume again the transferring 
operations proper upon aluminium plates, wliere there 
is no oxidation troubles in e\idence, and resuming at 
the “ touching-up ” |)art of the operations. Our next 
task here will be to gum the plate uj) thoroughly with 
a moderate coating, which is at once fanned dry. 

This is done for the ])urpose of enabling the guni to 
ffet a first grip of the plate everywhere upon the bare 
metal, i.c., the inkless portions of its surfaee. Sour 
gum must be strictly avoided. 

As this preliminary coating is thicker than is advis- 
able, or convenient for w'ashing-out purposes, the 
custom is to pass a damp water sponge over the gum 
coating, or else to squeeze a small pool of water upon 
the plate, and then by means of a clean gum cloth thin 
this coating down to a fine, even film ; or the thic*k 
gum film may be washed off and the plate dried, then 
gummed up, this time with a thin film of gum. This 
is then fanned thoroughly dry. 

(Some transferrers pour a few drops of bichromate 
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solution upon the moist gum, and rub it in with the 
gum cloth.) 

In the above thin film condition the job can be easily 
and speedily washed out, whereas if otherwise the 
thicker film had been retained, there would have been 
the greatest difficulty experienced in getting the ink 
of the image dissolved from off the plate, on account of 
the gum layer resisting the washing-out fluid. 

The work is now washed out over the dry gum by 
means of the usual asphaltum tincture, leaving only a 
thin layer of this wash-out fluid upon the plate. This 
also is fanned dry, so that alt the volatile spirits in it 
shall have been dissipated, and then, in the case of 
these aluminium plates, it is by far the best method 
to rub up tlie work (here at this stage) by \ising a small • 
quantity of thin black ink, applied by means of a piece 
of soft, clean rag. 

The rubbing-up is carried out in the usual manner, 
of using the gum sponge in one hand and the rubbing- 
up i*ag in the other. 

We may here appi’opriately refer to an excellent 
wrinkle for bringing up the work should it be at all 
refractory in coming up firm and strong. Take a small 
quantity of metal polish, the one known here as the 
“ Globe ” rrictal polish, and sold in penny tins for the 
purpose of cleaning and polishing brass and other 
metal utensils ; this is the finest paste that can be added 
to the ink that is used for these “ doctoring ” rubbing- 
up purposes. A\'hen all other means have failed for 
bringing up the work of a transferred design which had 
lost much of the vitality of its greasy character, we have 
been able to bring back life and vigour to it by the 
simple addition of this common article. 

Although the licpiid “ Terebenc ” is an excellent 
substance to use as a rubbing-up agent where the work 
is weak or has become injured, this metal polish wrinkle 
is infinitely better, as it will invariably succeed where 
the other has not proved successful. 

When all the work has taken up a sound film of fresh 
ink from this rag, the plate should then be gummed up 



META I JTHOGR APH Y 


129 


again before proceeding with the next part of the 
transfer operations. 

In this respect we have the choice of two inetliods : 
(1) We iriay proceed to roll up the work on top of the 
rubbing-up, without the “ washing out ” of the job 
again with the greasy asphaltuin fluid ; or (2) we may 
wash out again a second time with the asphaltum 
tincture, immediately after the rubbing-up procedure. 

We prefer this latter course, 'rherefore after this 
second washing out we roll up the job with black ink, 
and a good nap roller ; when, after this course of 
treatment, every part of the job sliould respond 
satisfactorily to the rolling up, in which the solids 
shall appear firm and l.he fine work sharp and 
solid. 

Should an individual line, or a stipple dot, not appear 
to be (|uite as strong as it should, this may be put right 
and repaired by going over it with a sharp-i)ointcd (>TT 
hard lead j)encil, and then dabbing on a small quantity 
of black ink over the repaired [)art with the linger. 

For simple transfer repairs of this kind, this graphite 
, touching-up method is quite effective. When weak 
work is repaired in this manner, it should take up the 
printing ink again from the roller, and be quit(' equal 
to the adjoining perfect parts of the work. 

At this stage, the clcaning-up of the dirt of the 
transfer is usually done, using an “ indiaridiber strip ” 
dipped into the etcher along with a small quantity of 
pumice powder, so as to maintain the vo\igh grain of 
the plate as much as possible. For smaller spaces of 
the work, a “ (juill ” is used, also dipped in the etcher. 
Some workmen prefer to use “ caustic potash ” or 

caustic soda ” in place of the acid etchers for cleaning 
up. 

Both “ soft ” and “ hard wood points,” as well as 
“ charcoal strips,” arc used for cleaning-up purposes 
also upon aluminium. 

Where larger areas of the work hayc to be cleaned 
up, then a piece of flannel or felting is employed, also 
dipped in the etcher, and the pumice powder. 

K 
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Wiiere the work conveniently admits of it, the bare 
finger may often be satisfactorily used for removing dirt 
from the plate. 

Where only a light scum should have gathered over 
part of the work, due often to too thin an ink having 
been used in the rolling-up part of the work, this sur- 
face scum may be removed by dipping a clean, fresh 
piece of soft flannel in some (*lean water, or in an 
exceedingly weak solution of gum arabic water, and , 
then applying this to the scummed parts. 

If, through any unforeseen cause, there should be 
any portion of the work, such as closely chalked or 
stippled portion, develop into a ‘‘ bunged-up ” eon- 
dition, then this thickening may be removed by simply 
rubbing the clean piece of flannel upon a piece of soft 
cuttlefish bone, so that the flannel sliall take up a layer 
of this chalky material, which, when applied to the 
thickened portion, will scour out tliesc heav.\ |)arts and 
restore them to what they originalb' were before the 
thickening defect had txrcurred. 

If the first application of this does riot effectually 
remo\e all ti'aces of this defect, then a second applica- 
tion of it must bc' applied, when the fu’oper character 
of the woi‘k will l)c ix'stored again. 

Simph as this remedy is, some woi’kuicn cherish it 
as a great trade secret, guarding it with the utmost 
secretiveness. 

A most glaring c\am|)lc of this “ mysiei’y faking ’* 
pi’occdiire was obscr\ed by me some few years ago in 
a lithographic (;stablisliment of which I was foi-eman. 

I had r)c'-asion to hustle thi’ough a special job that 
was most urgently- needed, when, in ord<;r to get it 
thr-ough with the utmost expedition, 1 had put two 
transferrers to work upon it at the same time, so that 
one man could make pi-ogress with one end of the plate 
whilst the other was proceeding with the other. Due 
probably to the extra speeding-up which was being 
applicfl, one of fjrcse transferr'crs had got some part of 
the shadow prrrtion of the design bunged up. Whilst 
keeping a casual look-out ” upon the progress of this 
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job, I had noticed this transferrer keep running in a 
most suspicious manner to the back of the press ; this 
aroused my suspicion that something “ fishy ” was 
taking place, so 1 made it my business to go up to this 
man and inquire of him the cause of his sprinting 
around the press in this peculiar fashion ! 

His reply was : “ I am scouring out the shadow part 
that has got tliickened, and don’t want to let Darlow' 
see me use the cuttlefish, or else he will know how to 
do it in the future, as well as what I do mj'sclf.” 

'Fhis kind of selfish spirit was much more pronounced 
in the earlier days of metal plate printing than what it 
is now, thanks to the broadening influence which trade 
journalism and technical tuition have disseminated. 

It is to be found still amongst the few- who ignore 
the value of these mediums of knowledge, by refraining 
to study their trade literature and the technically 
practical side of I heir craft. 

In addition t(i the “ cuttlefish ” method, impalpable 
glass pow'der. or very fine pumice powder, may be used 
for the same purpose. 

' There is si ill another method by which this “ closing- 
up ’’ of the ” middle ” and three-quarter tones ” 
may be rectified by skilful manipulation. 

This method, which we are now about to describe, is 
somewhat more difficult to e.\|)lain Acrhally, inasmuch 
as it implies a discriminating manij^ulation, rather than 
an absolutely exclusive treatment. 

It consists of so manipulating a piece of flat india- 
rubber that it will onl\' barely touch the metal surface 
with just suflicienf. verve to free it of the scum, without 
gripping it so firnily as to remove any ink from off 
the actual ink lines of the job. 

'Fo do this effectually, the transferrer has to practise 
“ poising ” the rubber very loosely between his fore- 
finger and thumb, then to draw it so delicately over the 
face of the plate that it will (*nly bite the scum, leaving 
the job itself unimpaired. In skilful hands some very 
remarkable results a’-e obtainable by this method. 

As it is not coimnereiallj^ practical to reproduce a 
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“ matte ” grain upon a small portion of the aluminium 
plate, where it may have been flattened down in the 
cleaning-up operations, it is doubly essential that the 
transferrers shall avoid tlie taking away of the grain 
Avhen cleaning up upon an aluminium plate. This 
metal, unlike zincs i^ not amenable to simple acid treat- 
ment in re-roughening it again, after the “ matte ” 
grain has been prematurely removed. 

VV^e may therefore call t he attention of those of oui- 
readers who have not experienced machine work with 
this metal, that there is an excellent way in which they 
may avoid this trouble when working upon small 
portions for removing dirt from them, by resorting to 
the glass brush, as described in the zinc section. 

This glass brush will then cjiablc the clcaning-up to 
be done without the burnishing or polishing away of 
the grain, as is the case when a wood point is used. 

Some transferrers use a 12 per cent, solution of 
sulphuric acid for cleaning up a dirty plate ; but it must 
be borne in mind that this acts as a kind of sensitiser, 
as w'^cll as bleaching the plate whiter in the parts where 
applied. Therefore, ludess measures are taken to safe- 
guard these cleaned [)ortions against grease, they will 
soon become soiled again as badly as ever. 'Phe alumi- 
nium plate etcher, and gum, desensitise them to grease. 

For preparing any portion that needs touching- 
up ” or additions," the best medium to use is the 
“ counter ” etch, which consists of a t per cent, oxalic 
acid solution. This is usually prepared in the following 
manner: A saturated solution of this acid is prepared, 
by dissolving it in water, taking care that there shall 
be more of the acid crystals than what the water can 
dissolve or imbibe : then this saturated solution is kept 
as a stock solution, so that when any of this counter 
etch is required the transferrer takes 4 parts of this 
stock solution and adds to it 9(5 parts of water. This, 
after being well shaken, may be at once used for the 
purpose of preparing the plate for additions, just as 
fthuu. water or citric acid solution is used upon stone for 
a similar purpose. 
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This oxalic acid solvition after being well applied to 
the plate, in the parts where the corrections or additions 
have to be made, is then blotted off by pressing a piece 
of clean blotting-paper upon the parts treated with 
this counter etcli. These places arc then finally well 
washed with clean water applied with a clean sponge, 
that should always be kept for this purpose alone. 
After thoroughly well drying the moisture out of the 
plate, it is then ready for the additions to be put in, 
either new drawings by hand, or transfers, run down by 
the press, the unalterable portions of the work being 
|)roteeted by “ gumming out.” 



CHAPTER XVI. 


PRINCIPLES OF PLA'IE 'I'RHA'r.MEN'i’ FOR AI.TERATIONS AND 
CORRECTIONS STRECKER PATENT ETCH FOR ALUMI- 

NIUM PLATES — FORMULA FOR UMVERSAI. ALUMINIUM 

PLATE ETCHER STORAGE OF ALUMINIUM PLATES- - 

ACTION OF ALKALIES AND ACIDS UPON THE METAL. 

These resensitising operiitions arc frequently fraught 
with failure, clue to inedieient application. It may be 
of advantage to here point out, the j)rccise technical 
conditions sought to be altained in the perfect accom- 
plishment of this repreparing procedure. 

In the first place, those portions of the plate where 
the alterations had t(» be made were composcid of a 
“ gumma tc ” of the metal; instead of their consisting 
of the pure metal aluminium alone. This ** gummate ” 
had been produced through the action of the “ gum- 
ming up ” of the plate with the gum arabic solution; 
in which this gum licpior, with the a<ldition of the 
free oxygen of the atmosphere, had combined chemic- 
ally with the surface metal of the plate, and thus formed 
a “ compound ” there, instc^ad of the simple metallic 
element that existed, prior to the application of this 
gum solution. 

Now the objcx’t of applying this oxalic acid solution 
is to decompose this gum compound, and thus to restore 
the surface of the plate in those parts back again to the 
virgin metallic state ; in which condition it is capable 
of retaining the fatty acids of the greasy inks which 
form the work of the image. Thus, if this operation is 
properly done, then we have again obtained there 
nothing but the pkiiv hare 7netal, free from admixture 
with any deleterious matter, which is injurious or 
antagonistic to the fatty matter which we must ally 
chemically with this pure melal of the plate ; but which 
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we cannot do if an anti-greasy compound already exists 
there, such as the “ gum compound.” 

This “gum c;ompound ” being a most vigorous grease 
resister, has necessarily to be completely removed from 
the plate before the “ grease compound ” can hold; as 
the metal is incapable of retaining them both at the 
same time, upon the same identical area. 

If, then, there is not sulheient oxalic; acid solution 
present to react upon the whole of this gcim, then some 
of the gum remains in the ])late surraee, and acts as 
an antidote to the greasy ink, and thus neutralises its 
action upon the plate: the con seep lenee of which is, 
that there is no job formed there after the ink is applied. 

To ensure then that this re-preparation of the plate 
shall be truly done with eertainty, it is advisable to 
ahvays give a second api)lieaiion, after having blotted 
the first one carefully off. 

.As this only involves two or thi-ee minutes' outlay 
of time, .id the cost of the material is infinilesimal, it 
should be made a rigorous practice of carrying it out 
always. 

This resensilmvg can also be done by the aid of other 
chemicals, but it nmst be borne in mind that the 
surroui\ding work of the job has to be rendered safe 
from injury during the treatment, otlierwise it would 
often be a (piiekcr method to retransfer the whole job 
again, rather than to have to repair an inordinate 
amount of injured work ; that is why this oxalic solution 
is recommended as the premier one for this purpose ; 
as there is not the same risk involved in its use as what 
there is when more rapid and corrosive chemicals arc 
employed. 

The removal of “ defective ” and “ incorrect ” parts 
may also be done with sulphuric or hydrochloric acid 
solutions applied to the plate for about three or four 
minutes, then blotted and w.ashed off with clean water, 
and fanned dry. Resensitising may also be done with 
the following solution : Water I gallon, alum powder 
2 lbs., hydrofluoric acid ;> ozs., alcohol 9 ozs. 

Where the reouirements of the work only need the 
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elimination of a portion of the design, without the need 
of having to put fresh work there in place of the 
portions removed, such as the taking away of a super- 
fluous line, or dot, then there is no need to rcsensitise 
these portions of the plate ; this dirt is most speedily 
and effectually removed by means of a strong solution 
of “ American rock potash,” costing 6d. per lb., which 
has a most powei+'ul effect in destroying grease from 
the plate, and without having to scrub the surface 
unduly hard as to flatten and injure the grain. 

If the ” glass brush ” is employed in conjunction 
with this, tlien there is no risk of injuring the grain 
of the i)lale, unless unnecessary scrubbing is resorted 
to. 

The advantage of this .American potash over tlnit of 
the purified caustic potash and caustic soda is that it 
assumes a red coloration automatit-ally, throiigh 
exposure t«* the atmos])here, which serves the useful 
purpose of slu)wing where it is applied, so that it is 
easy tt> prevent encroachment upon the good portioiis 
of the work upon the plate. 

Beyond this again, it is more rapid and searching in 
its vitality, and thus accomplishes its purposes more 
(piickly than the more refined qualities of the blea<*hcd 
potashes do; whilst fr<»m a monetary point of view it 
is much less expensive, bulk for bulk. 

.Anothe'- method of removing old work, and to pre- 
serve the grain of Ihe plate, is to wash off the ink with 
benzole, then etch witii solution of cyanide; absorb 
residiK! off with clean blotf ing-pape-r, etch with 
phosphoric, then resensitise, or counter-etch twice w'ith 
oxalic; blot off, then wash with clean water. Then 
transfer or draw in the lunv w'ork ; finish as above. 

^Vhen all the new work has been ])ut in, and the 

cleaning-up ” and “ sharpening-up ” of the work of 
the transfer has been skilfully carried ouf , by one or 
other of the various methods wo have already given a 
detailed description of, then the plate should be 
French chalked and gummed up, so as to prevent any 
scum of the removed U'ork being revived when the 
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roller passes over it again, before the final, thorough 
etch is given. 

The gum is washed off, and tlie work is now again 
rolled-up with the nap roller, and good black ink, upon 
the top of the French chalk previously applied. When 
the work has received this additional charging of ink, 
it is again resined, and French chalked, and is then 
ready for the etch. 

This etch must be thorough, and as we have already 
given it the protection of two dustings-in of resin, etc., 
we have no fear of the et<-h getting through the work, 
provided we do not send) the eteher over the work in 
a rough and careless manner. 

If we apply the ammonium et(“h, we shall have to 
give it three minutes’ application to effect the fidl 
force of its potency. 

On the other hand, if we use the phosphoric etcher, 
then we shall have to be guided by the character of the 
work, as to the limit of time that we bestow upon the 
plate for the etching operation ; as well as the strength 
or proportion of the ph«)sphorie acid to the gum used 
as diluent ; approximately about one-third of the time 
is usually allowed. 

Further modifications of time must be arranged 
should the eteher be made up of a multiplicity of acids, 
or etching mediums, as when gallic acid, phosphoric 
acid, hydrochloric acid, gum, etc., are all comprised 
in the same formula for etching aluminium plates. 

This composition of the etching tiiedium has a bear- 
ing upon the subsequent moisture-bearing properties 
of the plate when undergoing printing operations in 
the power press. Some etching solutions yield a more 
soluble emnpound with the plate than what others do. 
The outcome of this is, that their j)rotective properties 
which they have afforded the plate for printing con- 
ditions arc more or less durable, according to their 
capacity of solubility or insolid)iHty. If an etcher is 
used, which is soon dissolved off with wjiter and friction 
during the running of the machine, then the machine- 
man is perforce bound to resort to adding compensating 
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etching substances into his damping water ; or otherwise 
he “ doctors ” his ink ; as once the protective influence 
aflforded by the original etcher has been exhausted from 
off the plate, or rendered inert ; then, unless he stops 
his machine to apply another etch to his plate of the 
same character and efiicacy as l:lic first one, or a better 
one, then the only otlier course open to him is the 
channel just indicated ; otherwise the plate cannot resist 
degradation in its plain portions, as when they have 
lost their etched formation they become so sensitive to 
greasy ink. 

Sup|)lcmentary daily elchings may be given the plate 
during long rims. 

lint where the nature of the (‘teller is such that it 
jjroduces an insoluble hygroscojiic compound with the 
plate, then it maintains its water-retaining ca|)acity 
for much longer periods of the actual working state, 
and thus does not depend upon the supplementary aids 
being applied to the inks, etc., for damping purposes. 

P'or the benefit of the younger members of our craft, 
we append the formula of a general etcher for alumi- 
nium, one most extensively used by those firms who 
do not purchase pn^jirietary or patent (dchers. It is 
composed ns follows ; 

(ium Arabic solution (of the consistency of 

70 o/s. 

I hosphonc Acid of a 20 per cent, strength 10 o?,s. 


StORACF. ok Al.liMINIl'M Pl.ATK.S. 

VV^ork on aluminium plates may be preserved, and 
the plates stored away, by washing the job out with 
the Asphaltum tincture over the dried film of gum 

Another imdhod is to wash the job out, and then 
t<i roll-up with preserving ink consisting of spermaceti 
three parts, mid varnish two parts, white wax one 
^ive oil three. Burgundy pitch three, black ink three’ 
Or the work inay simply be rollcd-U|) with retransfer 
ink and chalked, then summed. 

Carbolic acid and turps mixed will remove the hard 
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stale ink from an old job which has been stored away 
for a long time. 

Work on aluminium plates can be etched into relief 
with hemi-chloride of copper, and solution of acetic 
acid ; but the rubber offset developments have rendered 
the necessity of this virtually effete. 


Action of Acids and Alkaufs upon Amimimum. 

Hydrochloric acid dissolves aluminium easily, hydro- 
gen being evolved, and tlie chloride formed in solution ; 
2Al-h6HCl=2ArCl3 1 311,. 

Sulphuric acid dissolves it more slowly, whilst in 
nitric acid it is dissolved more slowly still. 

Alkalies such as caustic soda dissolve aluminium 
much more readily than what they do zinc, hydrogen 
being evolved. The following equation explains the 
chemical reaction : 2AH-6Xti Oil == 2 Al(OXa )3 1-811,. 



CHAPTKI1 XVII. 


TIIK ■■ FKF.Y ■* IMIOTO-niUOMO I'lKM'KSS — \VORKIN(; 

MKTIIODS — DISCUIMINATING GRAIN TVIMCAI. KXAMI*LP:S 

I.AWS AND I'RINCII’LKS OF TIIF, TlIKF.F.-t’OI-Ol'R I’llOTO- 

MKCIIANICAI- FUOCKSSF.S IN MF/I AM’I'IIOGUAFIIA'. 

It is no cxafjfreralion lx> aver that there is now being 
d«>ne, from metal plates, a more superb range ot 
*• eoloiir,'’ and “ eommereial ” work in lithograpliy, 
than lias ever hitherto been eipialled, much less 
exeelled, during the history and life of the whole eraft ; 
and whieh <'ould never be done so well from the stone, 
even under the most fax’oured and eoneessionary 
eonditions. 

As the first example we instance the artistic Frey 
I’hoto-Fhromo product ions,*' with their delicate, 
sereenless grain, possessing an adaptive and “ dis- 
eriminating tone grain gradation, “ ranging between 
■* deep shallow “ and *' high-light," and whieh cannot 
be imitated by " hand stipple,” or orthodox ruled 
screen, photo mechanical methods of to-day. 

Some of the latest jiroduets of this process may be 
examined at the art dealers' and print-sellers' stores; 
such as the *' Ostend Fishing Boats,*’ by F. .1. 
Albridge ; “ 'I'he Pool of London,” and t he companion 
picture, “ Above dreenwieh,” by Chas. Dixon, both 
of them being London river scenes of a most interesting 
character. 

Other art plates are those of the *' Dutch Flower 
Ciirl ’ and “ Bruges, ’ by L. B. Bhurl, and two large 
panel scenes of “ Oriental Life,” the “ Market at 
Cairo,” and the “ Water Seller,” whieh never fail to 
command admiration and to win prestige, both in 
public and expert circles. Although only ehromo-litho. 
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prints from /-inc plates, they sell readily all over the 
British Isles from 5s. (5d. each — a measure of value and 
privilege whic’h no modern relief process prints can lay 
claim to. 

It may prove of more than jjassing interest if we 
describe the jjroeess in brief detail and Lec'hnique. 

Mr. Frey, the inventor of this sereenless lilho. colour 
process, is one of the sons of the firm of Messrs. Frey 
& Sons, the well-known art printers of Zurich. Having 
served his time as a lithographic artist in his father’s 
establish men)., he followed Ihe old custom so i)rc\alent 
on the (’*)ntinent «)f jourrieying to other cities, in order 
to aecjuirc knowledge and experience of other classes of 
work in lithography. '^I'his is known as the ” IVander- 
jahr ” — the wandt'ring year of the young craftsman in 
pursuit of skill and prestige in his trade. 

As an outcome of this practice, Mr. Frey worked in 
London. One of the firms that he secured employ- 
ment with Wits the large establishment of Mons. 
Faustin. Here he was set to work as a “ stipple ” 
artist upon “ chroino art calendars.” 

It was due to the mechanical monotony of this 
*’ perpetual dol work,” and the irksome revulsion that 
it set up in his mind, that the lithographi<- world owes 
the introduction an<l establishment of this new |)rocess. 

He first asked himself, could not this be better done 
by photographic means? Then he consulted all and 
sundry for information as l.o the possibility *)f doing 
this by the ” ])rimai aid of the eamera.” He reeeived 
so little help and encouragement that he determined to 
take the ” bull by the horns ” and altem])t the study 
and practice of the idea by himself, and with what 
supplementary practice he could get at the technical 
schools to aid him. 

He returned to the Continent, and studied ” photo- 
mechanieal process work ” at Charlottenburg, (ier- 
many ; then again at Zurich. At last, after many 
wearying experiments and <lisappointments, he found 
himself working along the right lines, the final outcome 
of which was the birth of this new “Photo-Mechanical 
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Chromo-Litho. Screcnless Process,” now known as the 
“Frey.” 

The method is as follows : Either the original picture, 
or a facsimile water colour sketch, is made of it, then 
placed upon tlie copyboard of the camera. Colour 
selective negatives arc made of this through liquid 
colour filters, a slight variation being made in con- 
nection with the orthodox red, green, and violet filters, 
universally employed. 

Collodion Fimulsion is the sensitive media used for 
making the negatives. Sometimes very large plates are 
made, suitable for making 60 by 40 posters. 

Necessarily the camera is a large one, the largest we 
have ever been brought into contact with : wc could 
walk about in the bellows of it (|uite comfortably, 
which may convey some idea >f its immense size. 

The thick crown negative glass that is used is cleaned 
in the ordinary manner witl> Methylated Iodine 
solution “ and coated wilh Collodion Emulsion. The 
plate after exposure is developed, and any retouching 
carefully done. 

Next a zinc plate is sensitised with a sensitive asphalt 
solution, which is so compounded as to yield the 
special articulate grain of this ])roeess. 

The negative is attached to this sensitised plate, and 
exjjosed to light. It is ralher a slow, *’ light ” printing 
process. 

\\ hen the exposure is cotnpleted, the image is 
developed with turps, etc., and is then read>- for the 
finishing touehes of tlie artist. 

Next comes the correcting. 'I'hose sensitive parts of 
the image, t'orresponding to the “ lights ” of it, are 
dissolved away, almost automatically. Mr. h'rey has 
adapted a lirjiiid ?u(;di(mi whereby he can remove any 
part of i he actual image, without sei’aping oj- polishing 
just merely painting on with a brush this fluid, which 
effects the change in a steady, gnuhial manner, and 
which eari be arrested at any moment. 

A special department is devoted to this work. Here 
may be seen some dozen lithographic; artists, carefully 
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surveying each zinc plate immediately after the de- 
velopment is completed. Their task is to enhance the 
results and effect wherever possible, by taking away 
superfluous work, or by adding additional ^ork where 
strengthening of parts would improve the contrast, or 
range of colour values ; and also i:o compensate for the 
unavoidable shortcomings of the colour renderings of 
the “ tri-colour filters ” in camera work. 

Another important part they perform is, that as 
more than three |)rinting colours arc always used in 
the “ Frey ” process; frequently seven or nine colours 
being the number employed for example, two reds 
and two blues, yellow, one grey and one brown — they 
have to adapt tlie work produced by the negatives for 
the work of these seven colour printing plates. 

For instance, the r(“(l ])rintiug plate is made from 
the negative that was ])roduecd through tlu* green filter, 
or green sensation screen, as it is variously termed. 
Now as this negative produces work on the zinc i)late 
that will, when printed, depict all the red hues of the 
coloured original, that same negative may be utilised 
»Lo produce the printing plates for both the '* dark red '' 
and the “ pink in the Frey nine-colour chromo; just 
as is the pink work, when the job is drawn by hand, 
made to fall over the dark red in an orthodox 
chrorno-lilho. job. So here two se|)araLe iirintings on 
zine may be made In' means of this red printing plate 
negative. One of tiu'se would be workc'd up by the 
litho. artist for the dark red, in which case he remov(‘s 
every particle of work other t han that which he reciuires 
to represent the darkest red Imes. Some ])arts he may 
find it necessary to till in solid in order to intensify 
the effect. 

\A’itli the other led ])late, as this is t«) ser\t‘ for the 
pink, he may not lind it necessary to add anything, 
and, in fact, to take but very little away. Much will 
here depend upon the individual judgment and skill of 
the artist himself, and the etfect sought to be ])roduced 
in the reproduction. 

And so on in regard to the blues. 'Pwo photo prints 
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oil two different sheets ot sensitised zinc are made by 
means ot* the colour negative produced through the 
red primary colour filter. hesc two prints, atter 
developmcM, are employed for the making of the light 
blue printing plate of the reproduction, and the dark 
blue |)rinting plate, respectively. 

likewise is the case with regard to the other primary 
filter violet, or ultra blue, as it is variously expressed, 
from which the yellow printing is made. 

Thus instead of representing the original in but the 
bare three primary colour pigments, as in the tri-colour 
relief block methods, I hey are here extended into a 
wider and morc‘ delicate range of colour values, a dark 
red and a pink taking the place of a red ; and a 

dark })lnc and a li^hl blue faking the place of a single 
bine printing, and so on. 

By ihis means a much more soft, (leli(*ate, ri(‘h, and 
faithful reprodu(‘tion is secured, without th(‘ obtrusive 
false I ones which accompany the ordinary half-tone 
tri colour screen negative print , where the tints have to 
be represented, In' airanging the white surface (on 
which the three primary pigment colours are printed), 
to be exposed in varying degrc‘es of colour proportion. 

To make this more* cl(\‘ir to those who have not 
hitherto had any opportunity of pursuing the study or 
practice of these three-colour photo process methods, 
we may submit the following brief reference as being 
descrii)five of the salient features and outline of the 
trichromatic process. 

\\ hen it is desired to reproduce a coloured original, 
such as, say, an ‘•oil painting’’ or ‘'water-colour 
drawing, ’ or •• chromo-litho. print,’* we must first 
make three negatives from it, through (*olour filters, 
upon suitjd)le photographic plates, made sensitive to 
coloured light. 

Ihese colour filters are so synchronised to the photo- 
gr<iphi( plat-cs^ l-hat the first neg'atn^e only records the 
blue liffhi, the second the green light, and the third 
the red light reflected from tiie original; the purpose 
and furicti<»n of these colour filters being to “ absorb ” 
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and “ arrest ” any light to which the plate happens to 
be ‘ sensitive, other than that required to make the 
respective colour records, and prevent it reaching the 
sensitive plate. 

In addition, the ruled half-tone screen is used to 
separate or produce the broken tones. 

From such negatives the printing surfaces are 
made. These printing surfaces are printed with inks, 
respectively absorbing the lights photographically 
rec^orded. 

For example, we print with a “ yellow ink,” the 
printing surface made by the agency of the negative 
procured by means of tlie “ violet,” or “ ultra blue ” 
colour filter. 'Phis corresponds to the first primary 
pigment. 

VVe next print in a red ink,” the printing image 
made by means of the “ green ” record negative. This 
corresponds to the second primary pigment. While 
the third primary pigment printed is the “ blue,” the 
printing image of which w'as made from the “ red ” 
record negative. 

Thus we have “primary light sensations” as pro- 
duced when white light is broken tip into three con- 
stituent raj's of red, green and violet, as when passed 
through a jirism ; all colours we perceive in nature 
being produeetl from this power of different bodies 
being able to bretik up light and to absorb some of the 
hues and to reflect others. For example, a “ red 
poppy ” possesses the power of ahiiorbing the green 
and violet rays of white light, and of reflecting back 
again to the retina nerves of our eyes the red ran, hence 
tlie poppy apjiears red; and so on with “ green grass ” ; 
this substance absorbs the red and violet rays of the 
light which falls upon it, and reflects back to our eyes 
the green raijs. This same law applies, to all other 
coloured substances in a corresponding effect. 

If, however, a substance is so constituted that it 
absorbs all the coloured rays of the light, then it will 
appear “ black ”; but if, on the other hand, it reflects 
all the rays, then that substance will appear “ white.” 



14(5 PRACTICAL MODERN# 

Now the three printing colours used for producing 
a multi-colour picture in but three workings are termed 
the “three primary pigments” — “yellow, re^ 

and “ blue.” Thus the three primary pignients differ 
entirely to the three primary lishl sensation colours, 
which are “ Red,” “ Oreen,” and “ Violet.” 

This is explained somewhat in the theory that when 
making the negative for the yellow printing plate, the 
yellow that appears in the copy should not affect the . 
sensitive plate, but should be the transparent part of 
the negative. 

The same in regard to the blue printing plate. 'I'lie 
blue in the coj)y should not affect the sensitive plate, 
due to absor])tion by the colour filter, and is thus 
represented by transparency, or absence of silver deposit 
on tlicse eorrt'spoTuling parts of tlu‘ negative. T like- 
wise with the red printing plate. 

We have just observed in brief outline form, how 
that the art of photography and the applii'd “ laws of 
light and colour ” wore made to serve the lif.hographer, 
in conjunction with mclal plates, for the production of 
chrorno printing surfaces. 

The metal zinc is the one that is exclusively used for 
this “ Frey ” jiliolo-chromo [>rr)eess, being selected in 
preference to either aluminium or stone. 

The reason docs not exist in the men* cheapness of , 
the zinc plate as compared to the aluminium one. It 
is due rather to its navre accommodating conveniences. 

In the first place, the zinc plate is more amenable 
to certain corrective trade re(|uiremenl;s, and can be 
treated more neatly akin t,o the lithograi)hic stone 
manner than the iduminium, on a(‘count of this metal 
being more readily acted upon by the alum aeid 
bath. 

P or example, whenever it is necessary to remove any 
portion of the work from a zinc plate for alteration or 
correction purposes, that can be done— wherever 
thought svdvisable— by ineans of a slip of “ snakestone ” 
(water of Ayr pencil), just as one would employ for a 
similar purpose on litho. stone. 
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Although the grain of the zinc plate in those polished 
parts would be thereby destroyed, it can be again 
restored there in a couple of minutes, by means of the 
“ alum acid bath ” (affinitiser). 

A similar freedom of treatment cannot be equally 
well practised in connection with the aluminium plate, 
as a smoothened part once made upon it, is not so 
easily or readily roughened again ; consequently, any 
parts made smooth by erasure or eleaning-up methods 
produces a corresponding difficulty to the printer in 
maintaining an efficient su[)ply of moisture upon them 
and thus preserving them from degradation and soiling 
of the “ lights ” of the image; or, as it is more aptly 
termed in shop parlance, a “ scumming ” or “ catch- 
ing ” of the work. The reason, of course, being that 
the rough surface of the j)late acts as a form of 
“ reservoir ” for the retention of the damping moisture 
so essentially requisite in this “planographic,” or “flat 
surface ” printing method. 

Moreover, the “ inking-up ” of the image is some- 
what more easily aeeoin{)lishcd on tlic zinc plate after 
the “ washing-out ” operation — especially so as rcgai’ds 
solid, heavy work, which rolls xip much more quickly 
than is customary for similar work on an aluminium 
plate. VV'^hy this is so, is explainable by the different 
physical properties of the two metals. 

While decidedly preferring the zinc plate to the 
ahiininiunionc for the many coineniences which it 
affords, we do not for one moment wish to infer that 
aluminium plates will not give g(H)d i-es»dts in capable 
and cx])erienced hands, as we know that such is the 
ease in both the American and European continents. 
We have ourselves do?ie all classes of toork on both 
metals for a good ntany years, but what we do wish to 
affirm is, that one can proceed more freely and 
uniforndy with the heavier metal for photo-process 
work, than with the lighter one, and hence it is recom- 
mended in preference. 

All the same, let those wdio have not had the advan- 
tage of a mixed experience be not deterred (if oppor- 
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tunity affords itself) from trying both metals, if only 
for their own instruction’s sake. 

Those who are already proficient with aluminium will 
not be disposed to hastily discard it without fully 
assuring themselves of the benefit to be derived from 
so doing. Many firms still prefer it to zinc. (See 
Algraphy pictorial supplement in this book, which 
was photoed upon, and printed from aluminium 
plates.) 

Before dismissing the “ Frey ” process on zinc, we 
may here remark that the fine tone grain of this method 
furnishes one of the most delicate forms of litho- 
transfer ; it is therefore in itself most educsitional to 
the young lithographic! |)rinter in regard to the treat- 
ment of it for procuring the best results, as it affords 
him the “ cue ” as to procedure whenever he himself 
may be engaged in a similar range of work, or desires 
to practise photo-process methods for himself. The 
transfer paper that gives the best result for this photo- 
grain work is a soft-faced coated i)aper like copperplate 
transfer paper, or a good Everd<amp.” The 
“ proving ” of this work is done at the hand press, 
often immediately after the plate has been finally 
etched. 

Papers such as the glazed “ oak varnish ” paper, and 
the thinner qualities of the “ French transparent ” 
transfer ].apcrs, do not afford the transferrer the fidlest 
satisfaction for this fiiu! grain, and should be passed 
over. 

A smoothened surface transfer paper, such as the 
“ white Kaolin ” transfer kind of Continental make, 
may also be used, but does not admit of aiiv great 
latitude of moisture on the plate when “ pulling ” or 
“ putting down ” the transfer, on account of the 
adhesiveness and plucking yjrojjensitics which it displays. 

When these “ opaejue ” transfer papers are used, 
the “ shining-up ” frame must be strongly illuminated 
from below, so as to produce transliicency ; whilst right 
angle “ register marks,” and “ corner ” angles are 
resorted to as the most efficient guide for attaining 



METALITHOGRAPHY 


149 


correct register in the “ sticking-up ” of tlie various 
individual transfers upon the “ key ” sheet. 

Usually a small portion of the corner marks are cut 
away to give a more visible guide to the transferrer in 
the “ shining-up.” 

All the other conditions of the transferring are in 
conformity to the ruling principles we have already 
dealt with. 



CHAPTER XVIII. 


IJTIIOGRAPIIIC TllANSFKRUlNG BY SPECIAL PHOTO- 
MECHANICAL METHODS — THE “ PRINTEX ” ECONOMIC/ 
PHOTO-MULTIPLE TRANSFERRING PROCESS — ^TUBULAR 
TRANSBER MACHINE. 

This is a novel pi’oecss in which “ photography ” is 
utilised to produce the (hiplicat,i(yn of original litho- 
graphic transfers; and to become a transferring agency 
in tiUiography in place oF the time-honoured hand 
manipulative metliods hitherto in vogue. 

By tin’s “ Printex ’’ process, actual and entire pro- 
<luctive printing surPaccs are obtained, correctly 
“ duplicated-up ” from one original, and which are 
available for different printing methods, such as the 
“ Planographic,” or Flat surface,” as represented by 
lithography; the “Relief,” as represented by typo- 
graphy, and “ Pholo-engruving’’ ; and “ Tiitaglio,” as 
depicted by phologravnre and Doeteiir calico printing. 

This is accomplished in infinitely less time ; with 
better results; and at less cost, than can be done by 
any of the older methods which this process was 
designed to displace. 

It is done by the combination, and economic utilisa- 
tion of special mechanical and photographic api)lianecs, 
known as the “ Step ” and “ Repeat ” machine, and 
“ Rotary Transfer machine,” ingeniously devised to 
quicken and perfect certain essential and indispensable 
processes of the printing crafts. 

By these means any given number of original trans- 
fers can be automatically reproduced by photography 
upon a machine printing plate, for utilisation in 
unlimited, productive, lithographic printing purposes ; 
each of these transfers being actually as sharp as the 
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original from which they were made ; whilst by virtue 
of the photographic basis of the transferring operations, 
the stability and longevity of the work upon the print- 
ing plate or cylinder, is more invulnerable than that 
produced by hand transfer methods. 

Practically all the transfers are originals, whicli is 
equivalent to printing from the original image. 

In the most dilTicult and important [)liascs of transfer 
work, such as the all-over patterns and designs as 
utilised in “ wall-paper,’* linoleum,” and ” book 
cover end papers,” as well as in '* textile fabric print- 
ing,” whi(;h require matliematical repetition and pre- 
cision in the joining-uj) ; here the autonomy of this 
process removes all possibility ol' ei’roi* and affords 
perfect results, outclassing anj’ of the preceding hand 
methods conneeted with this range of work. 

A sheet of a thousand duplicated transfers, as done 
by this process in three hours, would lake a litlu). 
transfer staff twelve hours to accomplish. 

Again, under the old regime, if a machine plate 
should become spoilt, and another one had to be pre- 
pared, it woidd take the transferrers just as long to 
produce this second plate by ordinary lithographic 
means as it did the first one. 'Fliis applies ecpially to 
printing plates that may have taken three, four, five, 
six, or even ten houi’s to produce. 

With this method, once a plate has been produced, 
it can be reproduced again in thirty-five minutes, no 
matter how complicated the design may be. Thus the 
comparison is phenomenal. 

No atmospheric or weather considerations affect the 
result, which are equally attainable either in the depths 
of winter or the heights of summer. 

Microscopic register is assured even in the most 
humid atmosphere, or arid climatic conditions. 

Flat plates up to GO by 40 size for the lithographer 
can be made, and also itibular printing surfaces, both 
forAhe lithographer in the “all rotary, reel printing 
method,” and for the “ intaglio ” reel printer as well. 

To accomplish this there has been devised a specially 
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articulated transfer machine, which enables them to 
accurately and completely join-up the most complicated 
and intricate designs. 

Below we give a brief description of the working 
methods of this process ; 

Modus Oueuandi. 

First a negative is made of the copy that has to he 
reproduced. From this, a “ transparency ” (dia- 
positive) is made by contact. 

This “ positive ” is then affixed in a special machine, 
known as the Step and Repeat ” (hunera. I’hc 
mechanism in this apparatus is wonderfully articidate 
and precise. 

The focussing for correct si/e ” and “ position ” 'is 
done through this positive upon the ground glass screen 
at the front of this repeat camera. 

Afterwards, the focussing screen is removed, and a 
sensitive photographic i)latc inserted in its stead. 

The first exposure of the unit image is made upon 
the left-hand upper portion of the plate ; then, by 
revolving a controlling wlu'cl a given number of turns, 
everything is ready for a second ‘‘ step exi)osurc, to 
he made upon the next, adjoining pori ion of the sensi- 
tive i)late ; and so on by repeated “steps” and 
“ exposures ” right along this top strip of the plate. 

When this is completed, another wheel is operated, 
which brings the next successive linear area of the plate 
into posil ion for the second line “ step ” and “ repeat ” 
procedure ; and so on untd the whole plate is covered 
with the pre-arranged number of repeat images which 
it has to receive to complete the negative. 

It is next developed and fixed, and is then ready for 
placing upon an “■ albnmenised sensitive zinc or 
aluminium plate,” for the production of the actual 
printing surface required for the machine. 

After the tinjd lithographic etching operations, etc., 
the plate is ready for printing from. ’ 

If the lithographic printing surface should be a risid 
tubular one, instead of being a loose flat plate, here 
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this company liavc devised a special piece of machinery 
to negotiate this, wJjieb is designed to work to a micro- 
meter nicet}' of precision. 

In structure this THANSFERKINC, MACHINE 
has the oiitward apiicarance of an ordinary “ flat-bed 
lithographic machine.*" C'onciscly, it possesses a 
cylinder clothed witli a three-ply rubber blanket, and 
an iron bed for holding tlu; zinc j)late carrying the 
transfers — prepared through the agency of the “ step ” 
and “ repeat ” machine. 

The work u])on this plate is inked-up with rel;ransfer 
ink, and then an ink transfer from this plate is made 
upon the rubbcr-elothcd cylinder. 'I'lic clean tubular 
printing surface having been previously aflixed into 
journals connected up with the rubber-surfaced 
cylinder. 

Then by means of a lever motion, this metallic print- 
ing tube is brought down into the correct contact 
position upon the iad)ber, and the transfer thus made 
upon it. 

Now we approach the explanation of a remarkable 
feature of this machine. As these different tubes may 
vary u[) to pcrhai)s a vpiarter of an inch in circum- 
ference, this difficulty has liad to be negotiated in the 
construction. It is accomplished by having a “ duplex 
gear fitment made upon the carriage and cylinder, so 
that the carriage can be made to either travel a fraction 
slower or faster than the cylinder to accord with the 
exact diameter of the printing tube. 

It must be explained that this is done by throwing 
the finer gear slightly out of the |)arallel direction. 
'J’hus, if a transfer plate has an image upon it which 
measures 20 in. and the cirvaimference of the cylinder 
is only I0:{- in., then this quarter of an inch is by this 
device absorbed in the rv'tardalion of the travel of the 
carriage in conjunction with the vield ” of the rubber 
blanket. And so on for the inverse condition, vvdien 
it would be made to gam a quarfer of an inch creep in 
the 20 in. circumference. 

This process ee^uipment, including the step and 
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repeat ” machine, etc., is supplied to lithographic 
establishments on terms of an annual licence, by the 
“ Printex ” Co. litd.. Central House, Kingsway, 
London. 

The accompanying specimen plate of the “ Wood 
Nympii ” was produced by this process in two colours, 
being a half-tone, 150 line ruled screen image upon 
a zinc plate, and printed lithographically ; the two 
extreme units at the bottom ])ortion of the plate 
show the analysis of tlie two (“olours, the tint, and the 
body colour, and show the superior manner in which 
lithogi-aphy can print process half-tone work on plain 
paper. 



CHAPTER XIX. 


TIIK “ VACUUM ” I'LANOOItAPIIIC TUANSFKK PROCESS — 
DIRECT PJIOTOORAPIIY UPON I.I J'lIOGRAPIlIC PRINTING 
PI.ATES FROM BLACK IMPRESSIONS— THE THREE PHASES^ 
OF THE VACUUM PROCESS. 

This new Iriinsfer jiroecss, known as the “ vaeuuin ’* 
— tlie name beinuf derived from a {)iece of apparatus 
used in tJie process — produces Planographic printing 
surfaces, either in sinjrle ” colour, or ‘‘multicolour” ; 
ranjiinji from “ payes of type ” to a “ chromo-litho 
print,” ready for direct use upon the ” rubber offset 
machine,” the ‘‘ direct rotary litho,,” or the ” llat-hed 
litho. machines.” 

'riie priutiuji imaj^c iii’oduced by this process is of 
a “ light,” sensitive, colloidal basis, and is consequently 
of a much more serviceable, and durable cliaracter, than 
what the “ ordinary grease transfer image ” is. It 
adheres to the surface of the metal plate infinitely more 
tenaciously, and will successfully resist the roughest 
treatment of the printer at the machine. 

This point will be fully understood when we explain 
that the “ minder ” could safely rub over tJic surface 
of the image upon the jilate with a piece of flannel, 
saturated with ” caustii; potash ” solution, without in 
anu xvajf impairing the transfer. Such treatment to an 
ordinary greasy ink transfer would be fatal. 

There is thus no risk of the job " wearing away,” 
even upon the longest runs, as a quarter of a million 
impressions have been done from one plate, so that no 
delays need occur to ” doctor-up ” the work. 

The printing image is produced upon the plate with- 
out the aid of ” transfer ink,” or “ transfer paper,” 

MS 
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{ind is accomplished in a quicker manner than by the 
old, orthodox hand transfer method. 

Transfers of “ half-tone ” work or “ line ” work are 
produced direct upon the printing plate from BLACK 
IMPRESSIONS, and arc absolutely facsimile repro- 
ductions. 

This being a ■' j)lanographic process,” the self-same 
metallic printing plate can be used over and over again 
indefinitely for fresh jobs, and in the most expeditious, 
and economic manner, just as in ordinary lithographic 
procedure. This is done without there being any 
' appre(“iable loss t)f metal, whilst the metal itself (zinc) 
is one of the cheapest procurable. 

(’ontrast this condition with a half-tone ” relief 
image etched upon copper : in this case the plate is 
then unfit for further work, as the surface is irretriev- 
ably consumed in the “ relief ” etching procedure. 

It thus follows that all forms of letterpress work, 
siuth as pages of “ type ” and “ half-tone images,” and 
all other forms of relief ” illustration work, can now 
b(.‘ i-eproduced at one and the same time, upon a litho. 
zinc j)late, and printed from a lithographic, mechanic- 
ally fed machine, at a higher speed than what is attained 
by letterpress machines; th\is lithographers can capture 
letterpress work for machine ])rinting. 

There is no loss of time by ” make-ready,” or ” under 
packing,” or “ intcrpacking ” of })locks. as in typo- 
graphic methods. 

Ihis ’’vacuum ’ process covers Ihree phases of 
planographic printing surl;iccs. 

First, it ])roduccs a facsimile true to scale of mono- 
colour printing surface, transferred direct from the 
originals, reprints, or reproductions, cither upon zinc 
or siluminiiim plates. 

Se( oudl 1/ , it (“ompriscs a direct ph-ofo-chromo 
transfer process, in which coloured originals are 
reproduced upori the tricolour basis. This process 
embodies a special method which enables the litho. 
artist to correct his colour values direct upon the metai 
plate, and winch is more proficient than the “fine 
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etching ” method, as it enables “ increased shading,” 
or pure “ high lights,” being attained at will for the 
production of greater contrast. 

The third attainment of this process is that of a 
special “ photo-grain ” method for producing the 
largest lithographic posters, either in “ one ” or 
“ many colours.” This grain approaches that of the 
lithographic cdialk grain in character, though produced 
without a screen. The texture of this grain can be 
ordained for any size of reproduction. 

TiIK RATiOXALK OF THE PROCESS IS AS FOLLOWS : A 
zinc machine plate is coated with a ‘‘ special sensitiser,” 
whirled, and dried. 

It is then placed “ coated side up ” in the “ vacuum ” 
printing frame, and the sheet of black or bronzed 
impressions laid on, in the correct position. 

The vacuum is then efl’ceted by the motor pump, and 
the plate exposed to the Trewilt-rof)per lights for about 
six minutes. 

It is then xcasUed and dyed in methyl violet sohition, 
and dried. 'Pherc is so far produced a vcf'alivc imn"c. 
'Phis is now transformed into a posithc one, by first 
flowing over the plate a powerful asphalt-like fluid. 
Next, the negative image formed by the sensitive glue 
is removed, when the plate is treated as an ordinary 
transfer by etching, gumming, etc., and is then ready 
for the machine. 

'Phus tiiis process heli)s to develop the transfer 
department nearer to the requirements of the machines. 

An example done by this process appears in this book 
as a typical colour suT'plement. 

In regard to these latter aspects of “ mctalitho- 
graphy,” such as the “ Printex,” the ‘‘Frey,” and 
the “ Vacuum ” processes, etc., there never was a 
period in the whole history of the craft in which such 
powerful and epoch-making discoveries and inventions 
were successfully ushered into it, as what we are now 
every day witnessing with these various photo-process 
triumphs of lithography, which have already revolu- 
tionised and economised the transfer department of the 
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business, so that it now synchronises more equally in 
production to the requirements of the recent, rapidly 
developed, niachinographic end of the craft ; and this 
makes the advance of lithographic attainments more 
general and complete in all its various subdivisions. 
I.ong may this continue. 
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CHAPTER XX. 

COMPAIIATIVK ANAIA'SIS OK MACIIINK TO TllAXSPEU 

SECTION Kr,Ar-BEl) UF.CIKUOCAITNG lATllO. MACHINE 

CONVERSION FROM STONE TO FI. VIE WORK OI.AZED 

SKIN OR nrBRER INKING ROI.EERS, 

The preceding eliupters liaving been devoted to the 
preparation, and production of tlie metallic printing 
surface, by all the various sources (so far as relates to 
the transfer and artist branches of our craft), we now 
direct our attention to the other interesting and all 
‘absorbing branch of the trade; that of the “ Machine 
Minding “ section, or Power Press ” department, as 
it is oftentimes called. 

The old adage that *' comf)arisons are odious ” is no 
doubt generally true, but, like most other considera- 
tions, there are times wlien this generalisation must be 
suspended. 

It is with these reflections running through our mind 
that we are bound to affirm that the ** Printing 
Machine ' ' section of our craft is the '■ major ” clement 
when weighed in the balance with the* transfer sec-tion. 

From point of numbers alone, the machinemen out- 
number the transferrers, though the proportion may 
not alwaj’s be as great in the near future. The trend of 
trade developments have heretofore been that the 
machine department became more and more productive, 
due to the ever-increasing speed capacity and productive 
conquest of lithographic mechanics. Therefore, where 
hitherto a single transferrer was quite capable of 
getting enough work ready to keep two or more 
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machines in full swing ; where the plant was of the old 
reciprocating, “ flat-bed type ” ; it follows as a natural 
consequence, that when these slower types of printing 
machines are replaced by a faster type, such as the 
notaries, then much more work is required to be got 
ready to satisfy them, and keep tliem running ; and the 
transferrer has to “ run down,” and make ready, many 
more plates than he was previously called iipon to 
supply, under the older (jonditions of affairs. 

Although it is possible to keep on impro\ing the 
speed and the productive capacity of ma(‘hincry, there 
is not the same scoiie of multiplying the human capacity 
in the equivalent direction ; the inaxiinmn output of 
human manual energy and skill, is soon reached ; and 
unfortunately can soon be oveitaxcd, witli a consequent 
breakdown altogether. 

'rims it is that the relative proportion of machinemen 
t() transferrers is to-day very different to wJmt it was 
only ten years ago ; and the tendency had all been 
bearing toward the transfer section of the business, 
"until quite recently, when those new photo-transfer 
processes, the ” Printex ” and the “ Vacuum,” were 
created with the object of speeding-up the transfer 
department, so that it may now more nearly equalise to 
the prolific capacity of the machines. 

From another point of view the machine department 
is all-important ; it is the “ camel that carries the load.” 
Here it is that the work is actually produced ; the 
money-making end of the business. 

The transfer department truly' docs the initial pre- 
paration for this, but it is the machine end of the 
business where the actual creation takes place, and the 
commodity has its being, upon which the revenue is 
levied. 

It is here that the proprietor hears the sweetest, loy’al 
music — the rhythm and whizzing of the willing press. 
Every revolution speaks grist, either good or bad. 
Good, if the operator is skilled and expert at his 
business. Bad, if he is incompetent and slack. 

It is here also that the human element commands a 
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higher remuneration for his services, than is customary 
at the other end of the business. 

Here again, the greater and overwhelming part of 
the capital investment is involved. Costly machinery, 
as well as more costly lahotir, all play their part in 
adding to the preponderating importance of the 
machine room of every successful lithographic business 
in the world. 

It is in the machine room also, that the great 
mechanical developments of the trade have transpired. 
The humble, but nevertheless invaluable old “ transfer 
press,” has seen but little change or alteration in its 
construction for the last thirty years. Rut not so with 
the machines which have incessantly and magnificently 
improved. 

Printers’ engineers give the most fervid attention to 
tlic printing machine room, where most: remarkable and 
revolutionary developments have unceasingly ensued 
during the past quarter of a century. 

So much so has this actually been the case ; and so 
marked is the contrast with “ what once was,” com- 
pared Avith ” what now is,” that it almost baffles the 
human mind (no matter Iioav Avell trained it may 
be in matters printorial), to conceive of Avhat the 
ultimate outcome of this groAvth may eA'entually be. 
The pr< vision of the lithographic machinery of to-day 
is astounding, and Avill vie for development and progress 
with that of any other branch of meclumics ; or most 
favourably compare Avith that of the mechanical 
appliances of any other branch of the printing Avorld. 

While such enterprise is identified Avith our craft, 
and such ingenuity is being doAA'cred upon it, Avith the 
enthusiasm Avhich is now becoming so characteristic of 
our modern trade surroundings, avc may look the future 
in the face in pleasant anticipation of its prosperous 
and most liappy consummation. 

In ordei’ that the young lithographic printer may be 
guided and helped in the most trying part of his career ; 
at that period Avhen he is struggling to get a grip of 
things, and Avherc he lacks accumulated experience to 
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help him over many difficulties in “Metalithographic” 
matters, we shall here endeavour to give him the 
benefit of our help, by placing at his service the out- 
come of a long and unique practical experience iii the 
machine rooms of some of the best establishments of 
the lithographic trade in Europe. 

If, as is so often the case, the litho. printer should 
eommenee his metal plate work experience upon a flat- 
bed machine, he will there encounter many difficulties 
that are non-existent upon a well-ordained rotary litho- 
graphie machine. 

In the conversion over from stone to zinc, or 
aluminium plates, he is frequently expected to he able 
to sail along smoothly with just the usual stone equip- 
ment, instead of being supplied with the modified 
appliances which arc so essential to good plate printing. 
For example, in the matter of inking rollers, and 
adjuncts for ink, iron plate bed, etchers, and cleaning- 
up materials, etc. TIis damping rollers should he made 
soft and resilient, a brass rider being worked ui)on them 
for stripping off any adhering ink. 

“Grit” falling upon glazed rollers produces scratches 
in the plates niueh more fiercely than what would occur 
where nap ones are used. 

The flat-bed machine minder must be careful to 
adjust the wclhicd roUer planest at each side of his 
machine (both gripper and back edges), so as to mini- 
mise the “ bump ” and friction of the rollers when 
|)assing on to the printing plate at each transit of the 
machine carriage. 

In printing short runs of “ autographic ” or cheap 
” commercial ” work, it is not always necessary to 
fasten up the back edge of the plate upon the iron plate 
bed in a flat-bed machine, as it will run all right if just 
left loosely bent over the back bevel ; provided that the 
front gripper edge is securely fastened. This enables 
an expeditious change of plate to be effected for 
“ rush ” work. 

There is one class of work done from zinc plates upon 
the flat-bed machine, in which it is a decided advantage. 



164 


METALITHOGRAPHY 


to have the printing image etched very slightly up into 

relief ” ; and that is the “ coloured felt ** printing 
work, in which four or five colour lithographic designs 
are printed upon sheets of “ felting,” which are then 
utilised for making “ slipper tops,” “ wall pocket 
fronts,” and ” tea cosy covers,” etc. This enables a 
solid impression to be obtained with the use of less ink. 

To accomplish this the work, after being transferred 
down to the plate, is well rolled up in black ink, then 
dusted over with eolophoniuin powder and PVencli 
chalk; the plate is next warmed to fuse the powder, 
when it is immersed for three minutes in the “ affini- 
tising ” bath, and then well washed, and etched with 
any good etching fluid, and is then ready for printing. 

Although smooth ” gla/x'd i-oller skins ” are satis- 
factorily used for jirinting c-olour work from litho. 
stones as the printing surface, they are quite inadequate 
for use upon the grained metal plate surfaite for similar 
work. 

The bard skin of the glazed roller nevt'r appears to 
get a proper grip of the surface of the metal plate. 
Beyond this it smooths the plate surface, by rapidly 
burnishing down the grain. Nor does it deposit the 
ink from its surface upon the image of the printing 
plate, as it does upon a smooth stone face, because in 
the use of the stone, the image is lying upon a smooth 
polis’hed plane ; whereas in the ease of the metal plate, 
the image is lying upon a roughened, grained surface. 

The best type of roller to use for all kinds of metal 
plate work is the \,\i> r.KATiiER roller. Failing this, 
then the rubber roller is by far the best substitute. 
These may be either of the “ grey ” or “ red ” type. 
We prefer the “ grey rubber ” if it is well made, as it 
is more^ durable, and less susceptible to softening and 
dissolution. 
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SUPERIORITY OF NAP ROLLERS — COMBINATION OF NAP AND 

RUBBER INKERS — CANADIAN-AMERICAN ROLLER CLEAN- 
ING APPARATUS. 

It is a good practice to employ a combination of both 
“ nap ” and “ rubber rollers,” if all nap ones are not 
available. 

To give best effect to this combination, we arrange 
that the “ nap rollers ” shall be placed at each exterior 
of the set ; that is, that the rubber rollers shall be 
mndwiched in between nap rollers, so that the first 
inking roller that comes in contact with the printing 
plate, as the c;ylinder revolves round with it at each 
transit, is a “ nap ” one ; and the last one to leave the 
plate is also a “ nap ” one. So that, taking as an 
cxjimple a complement of six inking rollers being upon 
a direct Ilotary machine, the first roller of the set is a 
‘‘ nap ” one; this is followed by four “ rubber ” ones, 
and then finally another “ nap ” roller to complete this 
set of inkers. 

The foregoing proves to be the most serviceable 
arrangement of the combination, and is the nearest 
substitute to a fidl nap set of inking rollers as recom- 
mended. 

There is always a complete set of nap rollers furnished 
with the equipment of a new lithographic Rotary 
machine, and, if the disposition of these is so arranged 
as wc arc here about to suggest (and which is now 
actually being followed out in various Continental and 
English litho. establishments) there will be a great 
saving and economy effected in the matter of 
“ changing colour ” (and that is a formidable item on 
rotary machines), as well as efficiency in the inking-up 
of the work at these machines for printing. 

i6s 
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Slioiild the complete set of these nap rollers com- 
prise eight inkers — as it docs on some makes and sizes 
of machines — then two of these are set apart for print- 
ing yellow and oran"c colours, and are thereafter 
restricted to that range of (!olours alone. 

Another two of the same set of eight are set aside 
for the printing of red colours, snch as vermilion, 
crimson, scarlet, madder, etc. 

The next couple are reserved for blues, Chinese, 
bronze, royal, ultramarine, etc. 

The remaining couple are allotted to the printing of 
browns, chocolates, greys, etc. 

To illustrate the utility of this procedure, we will 
describe in brief detail what acttially transpires when 
carrying through a new job for colour printing under 
this arrangement. 

Assuming that yellow is to be the first printing (as 
it invariably is under normal conditions, excepting 
where a “ l)ronze ” or “ light blue ” tint may 
occasionally be printed first), we take the two nap 
rollers, wliich have been assigned for the printing of 
yellows, and place them in the machine in their re- 
spective positions of Jirsl and Iasi inkers. In between 
these two extreme positions we ])lacc the rubber rollers 
in the vacant, intervening roller sockets. ■ 

In this order we charge our rollers with ink, and carry 
out our printing of this yellow colour of the job in 
hand by this arrangement. When the run of this colour 
is completed we simply scrape the two nap rollers in 
the recognised manner of the trade, wdiieh is not a very 
formidable task, and most speedily accomplished by a 
skilful craftsman, or, better still, they may be washed 
in the roller washing apparatus, as referred to later on. 

They are then set aside in the stores rollei- rack to ’ 
await the next demand upon them, whenever a yellow 
or orange colour is required to be again printed in the 
machine. 

A competent litho. printer never thinks of adding a 
drier to a yellow ink, but on the contrary always adds 
a non-drying oil to this colour, so as to cause it to sink 
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as much as essential into the paper, instead of drying 
hard upon its surface, in which latter condition the 
remaining colours would fail to lift upon it. There is 
thus not much liability of the mere stain of yellow ink 
that is still retained by the nap of these rollers — if they 
should have been scraped only- -setting hard, or skin- 
ning upon them, if they should be put away without 
being tallowed over, as a final treatment. 

The intervening rollers being rubber, are easily and 
quickly washed up ; infinitely quicker and cleaner than 
nap rollers would be if used in lieu of them, and eon- 
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sequently the machine can be got ready for running 
again upon the next colour so much more expeditiously 
than would be the (;ase were all nap rollers used instead 
of this combination of rubber and nap as here outlined. 

If the second colour of the job shoidd happen to be 
a red, then the two nap rollers set aside for this range 
of colour would be taken from the storage rack and 
placed in position in the machine, just as the “ nap ” 
yellow ones had been done for the previous colour, the 
rubber ones filling in the intervening vacancies as 
before. 

And so on with the “ blues ” and “ browns ” of the 
job. Each set of two naps being placed in succession 
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in the machine for their respective colours, as was pre- 
viously done with the earlier colours. 

The saving and economy effected by this method is 
palpably apparent, when we consider what the trouble 
would have been, if there were only one set of nap 
rollers for all the colours. 

The time and difficulty that would be encountered 
in cleaning up these myriad tongued rollers by hand 
method alone, from say blue to print a red, or a yellow, 
would well disorganise the patience and temper of the 
“mildest mannered Quaker,” much less that of a 
highly strung “ Scnefelderian.” 

As it is, with this combination method, one set of 
nap rollers caters to all these divergences of colour and 
affords a speedy system of change of colour. 

Whenpyer the next yellow colour job has to be 
worked in the machine, it is then only necessary to take 
down from the storage rack the two nap rollers reserved 
for yellow and put them into the machine in place of 
the two that were used for the last colour just com- 
pleted. 

The smooth-faced rubber rollers in the meantime 
being cleaned up for this fresh colour. 

This, then, is one convenient method of grajjpling 
with a rather formidable dilliculty in rotary press work. 

In cleaning “ nap ” rollers bj" hand, they are usually 
first sprinkled over with turps, and then rubbed with a 
piece ot cabinet paper wrapped round i wood bloek. 
'Phey are then scraped with a blunt, flexible knife. 

Another nielbod is to use a medium bristle nail-brush 
and turps, followed by scraping. 
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DUPLICATE COLOUR SETS OF NAP ROLLERS — AUTOMATIC 

ROI.LER CLEANING AND GRAINING Al'PARATUS. 

A MORE perfect method, liowever, yet the most costly, 
is that of having a number of sets of nap rollers 
for the chief colours used in chromo printing. For 
example, one complete set of nap inkers for yellow, 
one for blues, one for blacks, and one for reds, etc. 

This involves very considerable initial expense, which 
few firms outside the pale of the most wealthy ones 
care to embark upon, as it also entails large storage 
space to rack the rollers. 

Where this is carried out, then the most delicate 
work upon the plate receives the most efficient treat- 
ment, affording the most satisfactory results in print- 
ing, as “ nap ” rollers enable this to be aUained. 

In this method, upon the completion of the run, the 
inking rollers arc removed from the ma(“hine, and then 
cleanc<l up by a competent assistant, who is retained 
for this work alone. 

The machine in the meantime is utiliscxl without 
delay for the next job, by putting on right away the 
set of rollers kept for that particular colour that is next 
to be printed. 

In this way the inking rollers just used for printing 
the last colour are cleaned up re.ady for another 
, occasion, while the machine is being run for the 
succeeding colour, whatever it may be, and thus the 
machine is not kept standing for any length of time, 
due to the rollers having to be got ready for it, as each 
set for their respective colours are ready waiting in 
reserve in the roller rack for immediate use. 

On some makes of machines that we are familiar 
with, the manufacturers rely upon “ rubber rollers ” 
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right through, both inkers and distributors, and as a 
solution to the glazed roller convenience for washing- 
up ; they arc an excellent substitute in that respect. 
There are, however, other conditions to be negotiated, 
such as long runs, full depth of colour, or “ tinctorial 
power,” and the freshening up of the colour from its 
susceptibility to the daiui)ing water, as well as trouble 



J4. ( .wadi.w-Amkkic.w Roller Ci.eaninc; and (iuAiNiNf; 

Appau A l l s (Dki ails of Solvent Tank, Scraper Hi.ade, 
AND Disc Head). 


from grit partich*s becoming embedded in them, all of 
which are associations of rubber rollers. 

As a practical solution of this roller cleaning problem 
the litho. roller graining and washing machine, as 
illustrated in our advertisement pages, has proved one 
of the most profitable adjuncts to a lithographic plant 
that has been offered to the trade in this direction, and 
has been already adopted as such by the leading British 
;and Continental lithographers. 
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It will not only clean and grain a roller in a couple 
of minutes, and this without the use of rags, returning 
‘the solvent for use over and over again, but owing to 
the nature of tlie mechanism, the wastage of leather is 
infinitely less than when scraped with a knife, while a 
true surface with its largely increased inking capacity 
is assured. 

It will clean rotary or flat-bed, nap, or glazed rollers 
cquallj'^ well, and the question of colour is arranged for. 

It is claimed that it will save its cost within the first 
year’s use, besides doubling the working life of the 
rollers, as, instead of sending them for new skins, the 
machine will get up a velvety nap on a roller skin that 
under old methods would be discarded, besides saving 
from one to two hours in the washing-up of every litho. 
rotary pjess in an establishment. 

The tank fitment (Fig. 33) can be raised or lowered 
instantly, to adapt it to any diameter of roller to be 
cleaned. 

The solvent carrying roll is so balanced that it is 
brought into contact with the litho, roller whilst itself 
‘revolving in the liquid, thus carrying the solvent iqi to 
the skin roller, which is thus evenly moistened. A dull 
crescent-shaped blade follows tlie roll the length of the 
lithographic roller and scrapes off the solvent, which 
runs back into the tank for use over and over again. 
Rags are entirely eliminated in the cleaning of rollers 
by this device. 

The graining-head — or carborundum disc — revolving 
horizontally to and above the roller, is brought by hand 
against the surface of the revolving skin, and whilst 
thoroughly cleansing 't, imparts any desired nap to the 
roller. 

The sole manufacturers of this apparatus in Europe 
are the Canadian and American Machinery Co. Ltd., 
8, Bouverie Street, London. 
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Many rotary minders " clean up ” from one colour 
to another by ’sprinkling “ paraflin,” or “ rubber 
wash ” upon the rollers, and then “ sheeting-oif ” the 
dissolved colour from them, by “ mangling-in ” a 
number of waste sheets to absorb the colour. 

Sometimes they afterwards “ run up the rollers in 
the new colour, then resheeting as before. When this 
method is used, it not infrequently happens that a large 
number of waste sheets have to be run tlu-ough the 
machine after the “ fit ” has been obtained, in order 
to overpower the tinge of the previous colour, before 
the cori’cct shade of the new colour has dominated 
precisely. 


• ^^^^1 ^rj''cn home, then, in connection 

with the inking arrangements for metal plate printing 
on rotary htliographie machines is, that the essentially 
roughened nalure of the aluminium or zinc plate sur- 
a( c demands being led with a roller which imparts a 
velyetj- touch to the tooth surface of this metal plate ; 
and not with one of a hard, smooth, frictional suiface, 
which has the effect of burnish the ^ra'm, making 
the plate surface smooth, instead of roag/i- in which 
Ntate it IS incapable of retaining an adequate amount 
of moisl.ire lor perfect printing conditions. 

I hc roller surface must be such as to gently yield 
oi give to the granular character of the printing sur- 
face ; otherwise it ^ylll continuously attack the apexes 
oi the gram, producing a deteriorating, flattening effect 
upon the plate, through the summits of the grfin 
The conditions are identically akin to those which 
prevail with a grained litho. stone *’ and “ challr 

tX J r ever unde^ 

take to produce the best result, unless he had a go^ 
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set of nap inking rollers for his machine, to enable him 
to do this chalk work properly. 

To make the attempt with tlie use of smooth- 
surfaced, glazed ones only, would simply result in 
debasing the graduated grain character of the work, and 
fail to give the values of grain which are the crux of 
the process. Logicallj' speaking, it would be of small 
avail to draw chalk work, if chalk effects could not be 
reproduced in printing, solely beca*ise the essential 
conditions had been ignored. 

And so it is with “ metalithography,” where grained, 
or rough-surfaced, metal plates arc an absolutely 
integral, and indispensable part of the process. 

The physical and operative conditions, as well as the 
character of the work itself, is much upon all fours one 
with the other -of these two granular, lithographic 
printing surfaces, ’’grained stone,” and ‘’grained 
metal.” 

They both require for their most i)erfcct inking and 
working conditions that peculiar cushion touch and 
furrp surface which is so characteristic a feature of these 
“ nap ” rollers, and which it is sought to embody in 
the inking rollers of rotary litho. machines ; so that the 
tongued granular surface of these rollers will be able 
to automaticall\’ moidd themselves amidst the irregidar, 
granular surface of the plate, instead of skimming over 
it, or skidding, as smooth-surfaced rollers arc so prone 
to do. 

In this connection there is one *most marked and 
salient difference between stone and plate ; that is, the 
grain of the metal plate is much more easily and rapidly 
flattened, and smoothened down during the natural 
attrition of working conditions than what the grain of 
the hard lithographic stone is capable of. 

This factoi’ makes it the more imperative that every 
possible provision that can be made, should be done, 
in order that the grain— which is so indispensable a 
condition of metalithography — should be maintained, 
and preserved, throughout the run. 

“ Nap ” leather rollers are more congenial to the 
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roughened plate surface in this respect than what the 
other kinds are. They freshen up the printing ink 
mueh better, and resist the deteriorating eflfeets of the 
damping water much longer, besides recovering them- 
selves from the effects of over-damping very much 
qtiickcr tlian what other kinds do. 

The tongue of the nap accords itself more to the 
tooth of the aluminium plate than what smooth-surfaced 
rollers can possibly' do. They also carry a better reserve 
of ink amongst tiic nap, than can be carried with smooth 
rollers ; eonsefpiently they do not choke up the work 
upon the plate so quickly as any other form of rubber, 
t)r skin rollers do, whenever they may be inadvertently 
overloaded with colour. 

In ‘‘ washing-up,” the ” rubber ” rollers have the 
advantage, as have also the ” glazed ” rollers ; but these 
latter lack the softness and elasticity which the rubber 
ones possess, so are not of practical service for long 
runs of aluminium or zinc plate work. 

Some of the finest (diromo litho. work ever done in 
Europe from the ” Direct Hotary,” and the “ Rubber 
Offset machines,” was done through the agency of the 
nap leather rollers. 

.lust as the transferrers alwaj s use n ” black nap 
roller ” for the preparation of the plate for machine 
printing purposes, in like manner these ” nap ” rollers 
serve the machineman in similar stead when they form 
part of his equipment of the machine. 

When it comes to the pulling of transfers for making 
up duplicate work for the machine plate, there is then 
no (piestion as to the indispensable service, and the 
great supci’iority of the “ nap ” hand roller, over all 
other forms of rollers ever attempted for this purpose. 

All modern machine makers arc aware that both 

rubber and nap ” rollers vary their diameter 
slightly after having been in use for some time, and 
have made provision for this, by affording adjustment 
of the roller bearings aceordinglj'. 

It is only iiatural that both rubber and nap rollers 
have then disadvantages, as w'^ell as their advantages; 
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it is only by balancing all against all, that we can 
relegate them to their true relative position. “Rubber”^ 
rollers are the next best substitute for “ nap ” ones. 
On both sides of the Atlantic the “ nap leather roller 
is the most esteemed for plate work. 

A few words of advice and caution as to the treatment 
of “ rubber rollers ” are necessary, as a new user of 
them may quite unconst-iously injure them, although 
endeavouring to preserve them. , For instanee, 
” Benzoic ” or “ Benzine ” will digest or dissolve 
rubber, consequently a repeated use of this fluid for 



35. — DiKF.t 1 Roiauy l.rmo. (Lixotyff iS: Machinery J.td). 

washing-up j)urposes would soon roughen and eat away 
a thin tilin from ofl' the surface of the roller. 

Turpentine, on the other hand, has a tendency to 
shrivel the rubber, or to cause cracks or tiny flss\ires in 
it, unless used circumspcctivcly. 

One of the best projiriclary solutions for ” washing- 
up ” rubber rollers is that of the ” I])swich Bubher 
Wash Co.'s ” fluid, which is not only a good solvent 
for lithographic inks, but it is also cheap, and praeticall.\' 
harmless for the rubber itself. 

If unable to procure these manufactured washes, 
then “ Rectified Naphtha,” or “ Paraffin,” are the 
next safest solutions to use. 

After the printing ink is v.'cll washed from oflF the 
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roller, it is then finally dusted over with a little “French 
chalk ” or “ Magnesia,” and again wiped with a clean 
rag, kept exclusively for this purpose. It is then ready 
for use again upon another colour immediately. 

With regard to the “ solid rubber roller,” which may 
have become uneven and humpy, through warping and 
contraction, there is the choice of two remedies; one 
is, to have it turned down; that is, to have a thin 
shaving turned from ofl:‘ it, so as to equalise its surface. 
Of course, this reduces its diameter and consequently 
causes increased rolling-in, as the roller surface then 
carries a less volume of ink than it originally did. This 
method has also beeti ajiplicd to machine rollers with 
success, after having th(‘ “friction runners,” at the 
ends of the rollers, turned away also. 

'riu“ oilier remedy is lo have l.he rollers recast in the 
mould. 

Another iirqjortant iioint in connection with the pre- 
servation and maintenance of a uniform rotundity of 
these rubber rollers is, that tluy should not be left for 
ail)' k'ngtli of time wil.li their full weight resting upon 
the “ ink slab ” or ” plate,” as this has a tendency to 
form flats upon them where the pressure has been long 
concentrated. This reference applies to both the 
*■ solid ' and the drawn on *’ skin ” form of rubber 
rollers. 

I'or I he same reasons, the steel riders should be 
removed from ofi both the distributors — if these arc 
also rubber- -and I he inkers, each dinner hour, and at 
the close of the day's work, so that the periphery of 
the rohers is left Iree from encumbrance, and undue 
pressure. 

T-liese points ma\' perhaps appear to be trivial, and 
simple, to the x'oung printer who has not had the 
opportunity of (‘xpericneing the sequel to them; but 
he may I’cst assured that if they are scrupulously 
observed and carried out, they are one of the guarantees 
of success ; and success is never a triviality. In the 
w'ords of the old Scotch adage, “ Many a mickle makes 
amuckle.” 
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In connection with the “ skin ” rubber rollers after 
a prolonged and extensive use, if there should appear 
to be the least looseness displayed, this slack must be 
taken up, either by the repacking of them, or by the 
tightening-up of the laces at the end. These rubber 
skins being to all intents and purposes on all fours with 
the leather skin, so far as attachment to the rollers is 
concerned. 

Another form of roller used for metal plates is the 

pneumatic ” ones, invented by Mr. Turner, of the 
Ordnance Survey Department of the British Govern- 
ment. 

They have been largely used for line ” and “ tint ” 
work, such as ” map ” printing. 

In these, the tautness and resiliency of the roller is 
obtained by means of an air enshion — compressed air. 
A thick inner rubber tube is connected to the iron stock 
or shaft of the roller, and is operated by means of a 
valve and pump, after the style of bicycle tyres, so 
that it is blown up taut. 

Outside of this, and lying in between the outer cover 
and this inner tube, is a thin sheet of celluloid wound 
round the rubber in two or three folds. 'Phe outer 
cover is usually of nap calf skin,” although there are 
also quite a number of outer rubber skins in use in 
connection with this patent roller, in lieu of the leather 
ones. 

A special self-closing valve is part of the equipment 
of these pneumatic rollers. 

'Phey need occasional repumping, or reinflating, to 
keep taut, and arc rather apt to get out of order 
quickly — at least, thi.t was our practical experience of 
them. Otherwise they afford the most delicate and 
elastic feed touch of any kind of packing yet devised. 

JVTessrs. F. Ilorsell & Co., of liCeds, have also made 
a pneumatic inking roller. 

The value of the rubber rollers over the glazed ones 
lie in their being so much more supple, and pliant, on 
the grained plates, than what the hard surface glazed 
rollers can possibly be, due to their flint-like, unyield- 

N 
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inff, smooth face. In successfully working a direct 
rotary litho. machine, the minder must attend to the 
following items : Set the inking rollers to the distribut- 
ing slab by means of a strip of paper or tin feeler ; then 
adjust the riders for contact similarly. Adjust the 
dampers to the printing plate in like manner. Brush 
and scrape the dampers occasionally to remove scuhi. 
Always clean the plate cylinder, and the back of the 
plate to prevent indentations. 

The rotary occupies little more than half the space 
of a flat-bed litho. machine, whilst its output is almost 
double. If automatic feeders are to be attached to the 
rotaries, it is incumbent to select those makes which 
do not require a lot of delicate adjustment when 
changing from a thick to a thin paper. 

In printing certain classes of enamel papers which 
are more soluble than others, it very often happens that 
the plate soon becomes “ scummy.” 'Fin’s is invariably 
due to the surface coating containing alum, or similar 
rcagenls, in its composition, which gradually senstise 
the plate sui-face. h’requcnt re-etchings are thus made 
necessary. 

For sound, reliable work, we can thoroughly recom- 
mend the English-built direct rotary litho. machines 
of Mt!ssrs. G. Mann & (!o., I^ccds; Messrs. Fumiv{il 
& Co., of Reddish ; and Messrs. Linotype & Machinery 
Co., of Manchester— from practical experience with 
them all. They can be had in sizes ranging up to 17 
in. by (W in. 



CHAPTER XXIV. 


rubber offset printing — ^TIIK INK PROBI.EM CON- 

SISTENCY OF INKS — CONCEAI.ED FORMULA FOR RE- 
DUCING OFFSET INKS. 


One of the earliest eomplaints against aluminium plate 
prints (luring the early days of the first introduction of 
the Direct Rotary machine here, was, that the plate 
would not carry as full a body of solid ink as what the 
lithographic stone did ; hence it was averred that the 
plate was incapable of giving as deep a single film of 
colour, as what its rival printing surface the stone did. 

Now a similar complaint has been directed to the 
Rubber Offset pro<;ess, but in tins instance to the 
rubber blanket peculiarity. Since the film of ink which 
is imparted to the sheet of paper in printing by this 
rubber transfer jirinting method is necessarily more 
thin than by direct printing, the colour comprising the 
image of the print naturally appears more translucent. 
'I'his is one of the chief troubles which the young meta- 
lithographic printer has to grapjile with and overcome. 
I’he solution to it is mainly deciphered as follows ; 

Lithographic printing ink, as purchased for ” meta- 
lithographic ” work, is always stiffer in character, as it 
is received from the ink manufacturer, than the general 
requirements of plate printing demand ; or for that 
matter, will permit tif being used, in the rigid, compact 
state, in which it is stocked for sale by the makers. 

The reason for this is that lithography is a hygro- 
scopic process, and that each tin of ink may possibly 
be required for use upon quite a number of different 
classes of jobs, and various qualities of printing papers, 
some of them coated jiapers, others plain surfaced; 
some of them may be tender and fragile, whilst others 
again may be tough and coarse. 
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In some, the inks may be needed to carry a large 
modicum of driers ; for others, the ink may be required 
to approach the “ sloppy ” state, in order to prevent 
“ plucking ” or “ shredding ” of the paper surface. 
For certain rough kinds of paper a large volume of ink 
will be demanded, in order to fill the wire mark 
cavities of the surface of the jiaper ; whilst for 
“ enamel ” papers a minimum quantity of ink must be 
regulated, and of a more rigid state than that which 
<!Ould be adopted for the more fragile, uncoated stock. 

Underlying all these variations is the water problem, 
in which the press operator has to regulate the proper 
proportion of fatty substances in the ink, to enable it 
to resist the water cffc(‘tually, without upsetting the 
requisite consistency demanded for the part icular paper 
that is being used for the job in hand. 

In printing a job in which there is but very little 
work upon the “ forme ” there will of necessity only 
be a very small quantity of ink used to feed the work. 

In this case the water would soon gain the as(‘endant 
over the ink, unless the press operator takes the pre- 
caution to incorporate in the ink a suitable fat to 
counteract this. Now, it follows that if another job 
was to be printed in succession to this one, in which 
each sheet required, say, ten times the volume of 
ink required for the preceding job, tJiere would be 
no necessity for using the same powerful fatty 
body in the ink, as the work of this job would be 
freshened up with a continuous supply of new ink, 
undebased with water, and in which the ink would be 
used up in printing, and replaced by fresh ink each 
revolution of the press, before the water could react 
upon it, as would be tlie case where a mere tinge of 
fresh ink had to be supplied intermittently, on account 
of the sparse requirements and nature of that particular 
job. 

It is here where the problem confronts us how best 
to rediice, and bring each ink to a proper working 
consistency, to suit each class of work to which it has 
to be applied, eilher in direct Rotary, or for Rubber 
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Offset printing, without impairing the depth of its 
srtength, or “ tinctorial ” power, so as to conserve the 
vigour and intensity of the colour when printed; yet 
at the same time to insure that it will \vork freely and 
responsively, so as not to endanger the fine work upon 
the plate. 

The old form of vehicle, such as “ linseed varnish,” 
is ineffectual lierc, as it not only reduces the colouring 
power of the ink too much, but it also imparts a tor 
viscid character to it for crisp rubber transfer printing. 

If, therefore, we can introduce into the ink such 
fluid substances as will temporarily free it for working 
capacity at a minimum loss of colouring power, such 
substances to be of a voialile nature, so that when thej 
have freed the ink for distribution purposes, they will 
evaporate sufficiently to enable the ink to almost recover 
its original rigid, firm state again, relieved of the 
reducing disabilities which ordinary varnish vehicles 
would lower it to, then we approach to the ideal con- 
dition and requirements, which is the pressing difficulty 
of offset printing. 

We think that the method which we are now gt)ing 
to describe will prove both helpful and valuable, as it 
has done in every instance where we have had the 
privilege of introducing it. 

.1 Secret Fornnila as Used for this Purpose. The 

following ingredients are what are used in mixture form 
by some very succt'ssful houses of rubber offset printers 
in Great Hritain, and which is served out each day to 
the rnaf'hinc men, rcadj prepared in small bottles, for 
them to add to the ink when starting to |)rint. 

It consists of these four different substances : Ether, 
2 ozs. ; paraffin, J pint ; olive oil, ^ o/. ; oil of lavender, 

I oz. 

For want of a more appropriate name, some pi inters 
have tern, led it “ Electrolcum,” which is perhaps more 
euphemistic than the names of the actual contents of 
the mixture.^ It should be kept in a closed vessel, as 
the “ ether ” is a very volatile body. 

Another advantage of tl;Is ** wrinkle concoction is. 
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that it may be used in conjunetion witli “ gold size ” it 
desired, or other ink mediums; but its full efficacy is 
attained when used alone, as described above. 

If j)roperl)* mixed and utilised it will prove to be a 
very valuable adjunct to the press-room, and is one of 
the very best preparations so far devised for grappling 
with this ink problem for offset work, particidarly 
Where the manufactured colour is not of the best 
cpiality. 

Altliough this has filled up the ‘‘gap,’* it does not 
claim to be a finality in this relation ; there are many 
clever and thoughtful lithographers studying this ink 
question with deep intensity. When we remember how 
short a period it is since the advent of the rubber offset 
paper printing principle of lithography — apart from 
tin printing— we cannot but feel proud of the great 
progress already made by it in so short a time. 

We have no lu'silation in predicting that before the 
lapse of a similar period onwaid, that a very n)uch 
greater advance will have been made, as the outcome 
of the earnest manner in which man,\’ enthusiasts of the 
trade arc now directing their invesligalions and experi- 
ments to it. 



CHAPTER XXV. 


SOME OTHER METIIOnS OF INK FREl’AUA'ITON FOR PLATE 

WORK METHODS OF IN I ENSIFYlNtJ BI.ACKS — DITTO 

OTHER COLOURS INK BINDERS — BRONZE AND METAI. 

I.EAF WOKK — LACQUER INKS. 

Another inetluxl ol' endeavoDriiig Lo arrive at tlie 
same or similar results is to mollify tlic printing ink 
with an essential oil, and a mineral one. 

For this purpose ‘‘ lavender oil ” and paraffin oil ” 
are employed in eonjunetion, the theory being that they 
perform the function of loosening the strong eohesion 
of the ink, rendering it mobile for working, without 
lowering its tinctorial power. 

As both of these substances are volatile oils, they 
commenee to evajiorate spontaneously the moment they 
are fully exposed to the atmosphere. This enables the 
ink to partially recover itself by the time the impression 
is completed, but, of course, not so effectually as in the 
preceding method. Yet in comparison with a varnish 
reduction, a much more vigorous print can be made 
by means of this volatile oil method. 

On the other hand, we have worked in lithographic 
establishments where old-style methods, such as were 
employed for “ flat-bed reciprocating machines,” are 
still being used in connection with inks for the rubber 
offset machine. 

Many offset rotarj' minders use sperm oil and paraffin 
mixed for reducing their offset inks, just as is done for 
flat-bed machines. 

One firm, which is quite content with the results 
attained, has its “ black inks ” mixed up for printing, 
with copal varnish, and boiled linseed oil, with a touch 
of “ bronze blue ” added. 

In this latter connection, we prefer to add a small 
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quantity of Violet Lake to the black ink, as it produces 
a much richer, and deeper tone of block, than what the 
B. Blue does. 

In these specified instances the improved sharpness 
and clearness of impression is considered to be sufficient 
compensation for the loss of density of colour in the 
print. 

However, the proper policy is that which endeavours 
to obtain an all-round benefit in both quality, efficiency, 
and economy. 
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Therefore the standard conditions that are sought to 
be maintained in this particular, sire those, wherein 
every provision is made to retain the fullest colouriv" 
power of the ink, us well as the utmost soliditij of 
impression , and sharpness of print. 

This applies with ecjual force to all body colours. In 
the case of cheap blacks, some considerable amount of 
extraneous intensifieation and forcing of tinctorial 
power is oft-times possible by the judicious addition 
of a small proportion of “ indigo blue,’* if thoroughly 
mixed up with the black. ^I'herc are some hues of 
black in which “ Prussian blue ” (bronze blue) may 
with advant.igc be .substituted for the indigo just 
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referred to, or of violet as previojisly described. Blacks 
possessing either of these additions work well from both 
zinc and aluminium plates. 

But when we come to the “reds,” “greens,” 
“browns,” “ yellow’s,” and some of the other “ blues,” 
such as “ ultramarine ” and “ royal,” tiien here we 
have not the same facilities or opportunities to fortify 
their strength of colour with additional or analogous 
pigments, as was the ease with the black ink, as the 
purity of the particular original hue of the colour would 
be thereby debased. 
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Again, the specitie gravity and pasty nature of some 
of these colours demand exceptional treatment. 

An alternative procedure, however, may be resorted 
to in connection wdth most of these other body colours, 
and that is, to endeavour to get the inks to take up 
more of their own dry poxvder colour, so that there \viil 
be a much larger proportion of pigment to vehicle iisc'd 
for incorporating it. B.\’ regrinding the w’hole at a 
more favourable speed, taking care that tlie heat 
generated by the grinding docs not become too high, 
and making sure that the ground colour is absolutely 
free of grit, so as not to scratch the metal plate when 
printing, all that remains to be done then to complete 
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this intensification, is the colour being finally eased 
down for printing with the “ Electroleum ” mixture, 
or else with the “ lavender ” and “ paraffin ” oils, as 
described on preceding page. 

For general rubber offset work, however, we do not 
rccoiniucnd grinding one’s own colours, as it is rarely, 
if ever, so well done, as when made by the expert ink 
manufacturer. 

It is understood that the firmest consistency of the 
ink must be maintained, compatible with good printing 
jjualitics. 



I'Ui. 40.~Ofi-skt Rotaky Lmio. (Furxivai- & Co. Ltd.). 

It will not be forgotten that ev'en these volatile ink 
ledupmts (beneficial as they are in comparison with the 
varnish redneants) disturb the power of colour some- 
what ; It tiiCTcfore becomes imperative that we shall not 
add more of them than the exact amount requisite to 
procure mobility in the ink for printing purposes. 

I nder abnormal conditions of atmosphere and tem- 
perature, twtm tli^e mo.st perfect formula may run 

V; this restriction we add the probable 

use at times of an interior quality of colour, we may 
then be prepared to find that even inks mixed under 
carefully thought-out conditions as here indicated, may 
display under these circumstances .some trouble in 
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working, and require supplementary treatment to 
obtain the best results from them. 

This is one of the peculiarities of lithography and 
one which marks the dividing line between a mere 
mechanical craft, and one which is both mechanical, and 
chemical, combined with the physical side also ; all 
of which may be summarised under the art-craft of 
lithographic mysteries. 

It is here also that the technical, resourceful press 
minder comes out on top ; he knows the cause and 
intelligently applies the remedy. 

Taking one of the most prominent forms of these 
troubles — that of tlie ’* flecking/ ' or separating out 
of the ink upon the plate in a myriad of minute 
particles, which, of course, become impressed in turn 
upon the printed sheets in the semblance of a broken 
tint. This defect is w'^hat is known by the names of 
“ tinting ” or “ catching ” in the workshop language 
of the trade in Great Britain. 

The cause of this defect is a lack of full cohesion in 
the ink, brought about by the conditions enumerated 
*^in the preceding paragraphs. 

The remedy is to re-establish a proper working 
equilibrium in the coherence of the ink. 

To restore this balance of cohesion in the printing 
ink, binding substances must be added. These must, 
however, be introduced in a very prec'ise manner, 
otherwise the ink may be made too viscid, as well as 
the colouring power being again weakened. 

The most powerful binding substance for this purpose 
is the material termed “ Diachylon." It must be com- 
pounded with beeswax and copal varnish in its prepara- 
tion for this lithographic requirement. 

Another excellent material for this purpose is Canada 
balsam. This latter, however, is a rather expensive 
chemical. 

Venetian Tcreb is another useful medium for this 
purpose. 

The older remedy, as used under ordinary circum- 
stances in lithographic printing, for “ Flat-bed 
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machines,” or ” Direct Rotary ” work, would be the 
use of either “ strong,” or “ mid.” varnish, added to 
the ink. This proves an unfailing remedy for this 
trouble, but then the strength of the colour suffers 
greatly by this treatment ; in fact, for “ rubber offset 
work ” the reduction of the colouring power of the ink 
^vould become so palpable, as to give the print a washy, 
thin, flat appearance, besides imparting a stringy, 
mottled eliaraetcr to the “ lift ” of the ink in freeing 
itself from the metal plate to the rubber transfer 
blanket, and thence on to the printing paper. 

In addition to the foregoing ink reducants, there is 
now a goodly number of proprietary ones, some made 
in transparent [)aste form for tints, and others as fluids 
for body colours. 

'Phe foregoing manipulative items are inherent craft 
difficulties which have to be thoughtfully negotiated by 
the lithographic printer, involving both expediency and 
craft skill which is pcKailiarto “metalithography” alone. 

The lithographic ink manufacturers have also some 
responsibilities in this respect, partieidarly in regard to 
enhancing the tinclonaJ power of lithographic printing 
inks for “ rubber offset work.” 

It is therefore gratifvifjg to find that this particular 
ink problem, as applied to commercial offset work, is 
being assiduously grappled with by all the most pro- 
minent lithographic printing ink makers both in Europe 
and the United States. 

Hc^aders will note the successful British rotary offset 
ink makers among the advertisements at the end of 
this book. 

The result already partially achieved is that a much 
better quality of black ink is now being marketed, which 
shows a most hopeful advance in covering power and 
opacity when compared with that which was produced 
in the earlier periods of rubber offset metalithography. 
Beyond this, a number of the most generally useful 
colours have also undergone reinforcement, and 
strength of hue, with the view of endowing them with 
an intenser depth, and \igour of colouration, suitable 
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for both “ chroino ” and “ commercial rubber offset 
lithography.” 

Good “ offset inks ” cannot be procured as cheaply 
as the “ direct ” printing inks, but when it is remem- 
bered that they “ go ” nearly three times as far in 
printing, as what the otliers do, then it becomes cute 
policy to purchase good inks for this work. 

Bronzes and Metal Leaf Work. — For this range of 
work wc encounter quite a different set of conditions. 
On account of the “ clingy ” nature of the rubber 
blanket, it tends to detach the bi'onze powder from 
the sIr'cI, so that the order of printing of the bron/ie is 
usually reversed wherever possible to a final printing, 
unless a special transparent printing is done over the 
bronze to encase it. 

The considerations as to opacity are not material for 
'• bronze ” or “ metal leaf ” work. What we require 
here is tenacity of pigment or vehicle, so that they 
possess sufficient strength and drying capacity to 
securely hold the bronze powder firmly, and perma- 
, Tiently to the sheet. 

These bronze mediums may be semi-transparent, or 
may possess a hue similar to that of the Dutch,” or 
gold metal leaf, or of the melallie bronze po\vder that 
has to be dusted upon them. 

It is not good policy to mix up a dork innber shade 
for printing a “ pale gold ” with. If the bronzing 
should be badly done in any part of the printing, then 
the dark pigment shows through the j)owder, and 
imparts a most discordant appearance to it. 

Further, this pigment is apt to work sluggishly, and 
grittily ; as well as to eoagidate upon the rollers and 
ink slab. This accumulation of colour, or “ caking ” 
as it is here termed, is a very serious obstacle to flat 
and smooth printing. 

We therefore recommend what wc have found to be 
the very best medium for printing “ bronze ” or “ metal 
leaf” work, and which all of those to whom we have 
recommended it have since declared to be the best that 
they have ever tried. 
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It consists of using a “ lacquer ink,” such as is used 
for producing the gold effects in tin printing. 

These “ lacquer ” inks can be had in various shades 
of colour, such as deep orange gold, pale gold lacquer, 
etc., or niixtures of these may be made together to suit 
intermediate hues of bronze powder. 

“ Laccpicr” inks are invariably excellent printers, and 
only require a small quantity of “ copal varnish ” to 
be added to them to break them down to working 
consistency. 

If ordinary inks, however, should be used for the 
bronze printing work, instead of the “ lacquer ” ink, 
then good drying pigments such as “ burnt sienna,” 
or “■ burnt umber,” and “ flake white,” with the 
addition of some “ strong varnish ” ; and “ beeswax ” 
melted with some “ copal varnish,” and thin varnish, 
must be added, and well mixed in. Bronzincr ink must 
be worked as stiff and \ iscid as what the printing paper 
will allow of. 

In recent years great strides have been made towards 
the manufacture of an actual “ bronze ink ” which 
produces the gold cfjecl without the necessity of having 
to use a bronze powder for dusting on. Such bronze 
inks arc now in use, but are only employed for a very 
limited range of lithographic work. 

In “ direct ” printing another trouble arising from 
bronze work upon metal plates is the scumming that is 
fretpiently caused by the bronze |)rinting falling con- 
tinuously upon the same portion of the plate, (dioking 
up the grain; so that repeated “ ’ 'ashing-out ” of the 
work and re-etching of tlic plate has to i)e resorted to, 
to prevent soiling of the sheets. 
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l>niNClPI.ES INVOLVED IN DULI- AND "BRIGHT” 

COLOUR EEEECTS — INFLUENCE OE DRYERS GLOSSY 

COMMERCIAL WORK IlELEEUL PALI.IA'JTVES CJUM 

ADDITIVES TO INK. 

In suldition to tlie valuable list of redueaiits given in a 
previous chapter, others of a kindred nature as to drying 
or oxidising properties may he used, such, for instance, 
as Gold size, “ Terebine,” boiled oil,” etc., accord- 
ing to the nature of the printing paper that is being 
used, or the conditions of atmospheric temperature in 
which they are being emplo.i'cd. 

Treatment to prodnee Dull ” and ‘‘ (rlossif ” 
"Colour Effects; and of Tints in Conjunction with liodji 
Colours. — Now, whilst one definite set of conditions 
may be devised to cope with a particadar range of 
reipiircments in metal plate printing, as .iust specified 
in the preceding example of work, there are at other 
times quite a different class, and range of productions 
to he undertaken, which will not permit of utilising 
those same methods of manipulation in their fulfilment. 

For example, there arc certain customers, as well as 
a goodly number of the heads of printing establish- 
ments, who especially prefer their printing being done, 
so that it shall display a matt, mellow appearance ; in 
which a soft, didl, velvety texture predominates. 
Others, on the contrary, encourage and desire their 
printing to he done in such a manner that it will show 
a glossy, shiny finish, in \vhieh a distinctly glazed surface 
appearance prevails. So that we have here in these 
specified instanites two entirely different sets of con- 
ditions imposed upon the printer. 

Admitting, then, that both of these arbitrary and 
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contrary states of dull and glossy print effects have to 
be produced by a definite, and prescribed variation of 
treatment in the mode of mixing-up, and usage of the 
inks for printing, it follows that in order to give 
practical effect to these varied demands, that there must 
be employed two entirely different orders of materials 
in the compounding of these printing inks, in order to 
suit these particular demands, as one is necessarily the 
antithesis of the other in effect. 

The technique of the underlying conditions which 
control this j)roduetion of matt, soft, or anti-glossy 
print effect, is, that we employ only non-drying oils 
or fatty substances in all the inks which we require to 
dry with this dead surface, and carefully refrain from 
using any suhstaiiees possessing a contrary disposition. 
Lard, tallow, sperm oil, and magnesia, produce the 
“ matte ” effects. 

Proprietary medium such as ” Ilerminol added to 
the j>rinting inks will also produce very fine matte 
results. 

This, then, is entirely in the hands of the printer, as 
it is he who has to produce these effects by the technical 
manipulation of the printing inks. 

Taking next the opposite method that must be 
employed to obtain the glossy or shiny print effect, we 
have in Ibis instaiu^c to reverse our rule by here employ- 
ing only the most i)ovverful ” drying oils ” and “ oxidis- 
ing ” substances that we can with safety incorporate in 
the ink, as it is by this means alone that the printing 
can be made to exhibit that special shiny feature which 
is the pronounced characl,cristic of the glossy print. 
Otherwise we should have to resort to the expensive 
and supplementary method of a second printing, 
wherein a specially prepared glossy xmrnish tint woidd 
have to be printed in dead register over the previous 
printing that comprised the actual work of the job. 
I'o do this, we should have to employ the plate from 
which the actual printing was done, in order to ensure 
absolute register and fit. 

The substances needed in reducing the inks to pro- 
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duce the “ glossy ” prints are, Copal Varnish, Gold 
Si/e, Canada Balsam, Bleached Beeswax, Boiled Oil, 
or Terebine. 

Fortunately, the demand for this class of glossy effect 
in lithographic printing from metal |)lates is the least 
prevalent of all the varied forms of peculiar printing 
demands, and at the same time, tlie least artistic in 
effect. Occasionally one encounters a merchant whose 
individuality prompts him to have his commercial litho- 
graphed stationery printed in a distinctive manner, such 
as in imitation of the “ die-press, glossy prints.” 

We know of a firm of this character who insists most 
particularly in having all their bill heads ” and 
“ invoices ” printed in this glossy manner by litho- 
graphy. When it is considered that part of this heading 
comprised a finely engraved view of their mill, which 
was also expected to exhibit a shiny ai)pearance in the 
printing, it will convey some idea of the difficulties of 
the task. 

One of the prominent troubles which the lithographic 
‘ metal plate printer has to encounter when working for 
these glossy results is the setting off' of the ^vork, due 
to the ink liaving to dry upon the surface of the paper, 
being held there by the viscid varnish until the whole 
is hardened, through the absorption of oxygen from 
the atmosphere. Under other conditions, the lower 
layers of the ink would be absorbed by the paper, 
leaving a thin surface film only on top, to represent the 
printed matter. 

I'his glossy printing necessitates the spreading out of 
the printed sheets singly upon light racks. To obtain 
the very best results the sheets should not be periviittcd 
to o\ erlap. 

“ Slip sheeting,” or “ tissuing,” as it is frecpiently 
termed, is another alternative, but there is always the 
threatened danger of the ink adhering to these inter- 
leaving sheets, unless very coarse, rough-surfaced stock 
is employed for this purpose. 

Another point in connection with this latter pr(»- 
eedure of “ slip sheeting ” is, that it is not a very easy 
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matter to accomplish in connection with fast-running 
rotary machines, due to the encumbrance of the auto- 
matic sheet delivery apparatus ; unless a special, and 
expensive mechanical appliance is attached to the rotary 
press for this purpose of interleaving the printed work. 

This lustrous attainment of the print is more difficult 
to accomplish by the offset methods than by the direct 
ones, on account of Llie thinner film of printed matter 
obtainable by rubber transfer prociedurc. 

h’or the metalithographer the most formidable phase 
of this class of work lies in connection with the printing 
of this glossy state of (‘olour frbm the susceptible zinc 
and aluminium plates, as, on aeeount of the very active 
drying agents, and rapid oxidising bodies present in 
the ink to achieve this glossv effect, they gencratt' 
reactions which are tiresome to keep in check. 

In the first place, the dryers speedily eaus(‘ an undue 
hardening of the ink with which the rollers and dis- 
tributors are charged, whieh soon manifests trouble 
, during the running of the press. It shows itself 
particularly prominent in its deleterious reaetiori upon 
the fine work of the job, causing deterioration of the 
print, wherever this fiiu; work is located upon the 
plate. 

In this respect, there is nothing more demoralising 
to the lithograx)hic printer, than where he has to 
encounter these dire effects of a gradual weakening of 
the work upon the plate ; and usually taking place con- 
comitant with a s<*umming effect acting simultaneously, 
which makes it almost impossible to apply a satisfactory' 
remedy in a direct manner. 

This duality of trouble, embracing chemical and 
mechanical reaertions, is the more vexatious, inasmuch 
as it has been brought about by circumstances under 
wbi(!h he is comjjelled to act, in order to comply with 
the special demands of this particular work ; and yet 
which, were the same job being done under the 
ordinary rovitine of everyday printing, would have 
spared him this particular worry. 

It is quite a different matter when these inks are 
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being used meehanically only from engraved plates, as 
in “ die-plate printing.” Yet some firms are so exact- 
ing with the lithographer as to expect him to be able 
to imitate by his process every other form of the 
printer’s art. 

Helpful Palliatives . — It frequently happens that 
there are acf^ommodating devices by which we can 
circumvent some cardinal part of these difficulties. 

These may be regarded as “ palliatives ; ” so that the 
ill effects set up by the condition of things as depicted 
above, maj' be in large measure neutralised, or con- 
siderably overcome. We therefore submit a number 
of these for the benefit of those whose experience does 
not already include them, and we feel confident that 
many printers will find much that is both serviceable, 
and valuable in them, for the various different types of 
lithographic machines. 

One such device for produ(*ing this glossy colour 
effect consists in mixing into the printing ink a small 
quantity of thick, syrupy, “ gum arabic solution,” and 
thoroughly incorporating the same throughout the bulk 
of the ink uniformly. 

This article serves a double purpose : It helps on the 
one hand to keep the superfluous grease down upon the 
plate during working, by virtue of its “ desensitising ” 
properties ; whilst on the other hand it takes the place 
of the usual “ oxidising oils ” by imparting to the ink 
more active, spontaneous powers ; and also of introdue- 
ing a more powerful glossing characteristic into the 
colour than is possible with the ordinary use of drying 
oils by themselves. The free moisture which it intro- 
duces into the colour soon evaporates upon exposure to 
a warm atmosphere. 

In the instances where this gum method is used upon 
the “ ordinary flat-bed reciprocating litho. press,” it 
will be found to be a most easy and advantageous help, 
without any very troublesome drawbacks being attached 
to it. 

Comparatively speaking, this gum addition to the 
printing ink induces it to dry glossy, with an even, 
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smooth shine, in a quarler of the time that the oil dryers 
would require to attain nearly the same result. 

It enables the printing upon the flat-bed machine to 
be carried on less interruptedly, due to the afore- 
mentioned mollifying influences which its presence 
imparts to the water-moistened plate, and the counter- 
acting restrictions which it exercises upon a very greasy 
printing ink. * 

Similar commendations may be bestowed upon this 
gum-laden ink when used upon the “ ordinary rotary 
machine,” always, however, restricting its use for short 
runs, or limited editions t)F moderately ht;avy work, 
where there is a fair quantity of ink required to feed 
the work. 

In this respect the “rotary” and “flat-bed machines” 
are in the same category. 

But for use in connection with the “ rubber offset 
presses,” the same utilities and re(“ommendations can- 
not be as freely claimed for it, as has been applied to 
the other two types of power lithograi)hi(* machines. 

This variegation is due to the effect produced by the 
viscid moisture contained in the gum arabie syrup 
exei’cising a deleterious influence upon the susceptible 
rubber blanket, as some of the gum moisture from the 
ink accunudates upon the margins of the rubber 
immediately surrounding the occupied area impressed 
by the sheets during printing. 

Another disqualification is the changed transferring 
qualities which this gum imposes upon the ink. This 
action is due to the gradual drying of a thin gum film, 
as it becomes separated out from the ink, and gradually 
accumulated upon the extreme margins of the rubber- 
faced blanket. Owing to the increased rotary speed of 
the impression cylinder upon these presses, as con»- 
pared with the slow flat-bed presses, evaporation of this 
solution takes place here infinitely quicker. This defect 
is not confined to the rubber blanket alone, as a similar 
influence is exercised upon the extremities of the inking 
rollers. 

Washing-up of the rollers at dinner-hour should be 
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resorted to upon the “ flat-bed machines ” whenever 
this “ gum ink ” is employed ; and, of course, tlje same 
rule applies religiously to the stoppages each night. 

Where this “ gum ink ” is being utilised solely for 
a single colour job, and one carrying large solid masses 
of ink free from fine lines, or delicate stipple, a robust 
gloss effect can be procured, and clearness of the metal 
jilate maintained with comparative ease upon the flat- 
l)ed machine, or even upon the ordinary direct rotary 
machine, if run at a reduced speed, due to the aforesaid 
protective influences of this guni-impregnated ink. 

Theorcticallif one would surmise tliat the gum would 
cause a wearing away, or deterioration of the job upon 
the plate. That is (piite correct where the job that is 
being worked is of a very sparse character, and con- 
sequently calls for only a small quantity of ink to feed 
it. In this case the fatty metallic compounds become 
denuded and starved of their essentials, through 
absorption and extraction by friction and the printing 
paper combined. But where a liberal supply of colour 
is demanded, by virtue of the heaviness and fullness of 
the work upon the plate, these conditions amply protect 
the job from “ working away ” troubles, and deteriora- 
tion ; provided the length of the run should not be an 
immoderate one. 

We may summarise, then, the ostensible benefits of 
this palliative as being synonymous with “ single 
colour ” and “ heavy graded litho. work ” ; or for the 
“ final printing upon a multicolour job,” where these 
partieidar finishing effects of luminosity arc desired. 

But we must differentiate where later printings have 
to be made in succession upon it ; or where the subse- 
quent colours are in direct juxtaposition ; as although 
no considerable part of this sid)sequent work might 
overlay this previous gum-colour printing, still the 
repeated effects of pressure and moisture combined 
(which would necessarily be imparted during these other 
workings) would materially degrade the original glossy 
printing, and leave a “ marled ” effect upon it. 



CHAPTER XXVII. 

SOMK ESSENTIALS OF DECALCOM VNIE WOllK — LIMITATIONS 
OK MirrAI. I'LAFE WORK IN CERAMIC LITHOGRAPHY- 
SOME LIABILITIES IN PLATE PRINITNG METHODS. 

I r was for kindred reasons to those aliove enumerated 
that the ordinary rotary press had to he discarded for 
“ decalconianie ” work, after some months of patient 
trial in (Glasgow. Yet the same work in every variety 
of detail can be both commercially and ceonomicall.\' 
pioduccd from the ordinary flat-bed reciprocatinfi 
machine, and has hitherto been so done unceasingly for 
considerably over twenty years in Great Britain, 
although chiefly by means of tin* lithographic stone, 
until tins last few years, when /iin- has bi'en gradually 
gt'tting a foothold in this industr\'. 

The inks for this work must be of the best (|uality 
so as to withstand the heat after affixing to the metal 
article, and must be made to dry tirudy. A special 
diving black is here used. Sparse and earefid damping 
is also essential for this work. 

We may remark in passing that there are three 
different branches of work in lithography, which have 
so far shown certain iircfcrence for stone, and have up 
to this time steadily combatted metalithography in :i 
nund)t;r of diri'ctions. 

They are dccalcomanic printing “ ceramic ” or 
“ pottery transfer printing ” ; and “ iron enamel tablet 
printing,”’ including the “ powder colour ” method. 

During a number of years it was my privilege to 
demonstrate the advantages of metal plates for use in 
some portions of these various branches of lithography, 
and to instruct many artisans in the most perfect 
methods of working both zinc and aluminium plates for 
these special classes of work, in the chief centres of 
these industries in Glreat Britain. 
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In connection therewith, I am pleased to say that 
many of the old-time difficulties have now been 
removed, so that metalithography is fast usurping many 
of the more ancient “ stoneographie ” methods of the 
craft, even in portions of these abstruse divisions of the 
lithographic trade. 

Metal plates are now generally used in the transfer 
departments of “ceramic” work; and also upon the 
machines for single ttolour work, or the first printings 
of a nmlticolour job. 

The difficulty of using metal plates for the machine 
printing of this work is that the ceramic* powder colours 
as printed upon the sheets soon cut away the surface 
of the metal during the printing of the subsequent 
colours of the job, just as they grind deep recesses in 
the stone, which is, however, thicker in capacity to 
allow for tliis. 

In “ decalcomanic work,” although plates are used 
for printing the whole of the colours, it, is difficult to 
do the “ varnish si/e printing “ for the final aluminium 
leaf work upon it from inetal plates. 

We are anxious that the young litliographic printer 
who is transferring his attention and labours from the 
lilhogmphic sf.onc printing surface, to that of the 
tnetallh' plate printing surface in our craft, shall not 
labour under the impression that the nietal plate — 
either /inc or aluminium will enable him to leave 
behind him all the troubles and ditliculties which assailed 
him when working with the stone. 

Although such palpable troubles as ’‘stone-breaking” 
and “ vein-marking ” will be left behind when he bids 
adieu to the SolenhofcTi polished slab, he will still have 
many of the old stone grievances with him when mani- 
pulating the metal-plate printing medium ; while in 
addition he will have others which are peculiar to the 
plate-printing method alone. 

The possible “ crinkling ” or “ sagging ” of the thin 
metal plate is one of these latter troubles unidentified 
with the much-abused, old-time, lithographic stone. 

The “ cracking ” and “ breaking off ” of the bent 
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edge of the plate is another; while “scumming,” 
“ tinting,” and “ thickening ” of the work can be done 
on plates, just as on stone, except where skilful and 
unrclaxing preliminary attention is bestowed by the 
pressman to avert this. 

It may be laid down as an axiom of metal-plate litho- 
graphy that the printer must display more “ nous ” and 
alacrity to attain good results in it than he ordinarily 
would do when working with litho. stone, as the plate 
prints at so much greater speed than is possible with 
tlic stone, which naturally calls for a speeding up of 
his energies and supervision. 

At the same time we must not forget that modern 
metalithograph}' is virtually in its childhood stage, and 
that it is safe to predict many important developments 
in the near future affording some relief to many of its 
troubles. 

W’ith these conceptions in our mind, we can concede' 
every legitimate limitation of the respective mechanical 
appliances as at present evolved in the lithographic craft 
for metal-j)latc work ; and yet, notwithstanding the 
prevalence of these restrictions in certain directions 
to-day, the experience of past devclopiiK'nts teaches us 
the wisdom of keeping an open mind as to the idtimate 
removal of these various disabilities, and the almost 
certain possibilities of accjuiring more potent powers of 
perfection in the immediate future. Such is the verified 
liislory of lithography all through its career. 



CIIAPTKR XXVTTI. 


CKOAKEUS OF MKTAI. 1‘LATE FHINTINO EXTREMES OF 

LITIIOGHAFIIIC CRAFTSMEN — TIIIITMFU OF PlIOTO- 

FUOCESS WORK IN Ml-yiArJTHOGKAPlIV EAUUEK DAY 

FALSE PROPHETS SIMULTANEOUS COI.OUR PRINTING 

LIST OF •• DRYING ” AND NON-DRYING INK REDUCERS. 

An addilioiijil word of caution may be vouchsafed to 
the “tyro” of metal-plate work against being depressed 
by croakers who endeavour to disparage it, for those 
people have usually very little real, jiractical knowledge 
of its utilities, or manipulative expcrienc-e of its work- 
ing. So much depends upon the standpoint from which 
these matters are view'ed. For example, a litho. ])rinter 
^who has been brought up at a small, unandiitious 
establishment whose proprietor generally eschews 
everything neiv, acting upon the misguided policy that 
“ That which is new cannot be true, and that which is 
true cannot be new.” Such a craftsman is apt to 
detract and decry “ metalithography,” influenced, of 
course, by the narrowed “ ken ” from which he per- 
ceives it. On the other hand, the craftsman who has 
been brought up amid surroundings where encourage- 
ment ivas given to the most recent methods, and whose 
mind has been exjianded by travel, and practical experi- 
ence in other lands, and among other races of men, 
such a workman would chafe to introduce the latest 
and most advanced methods that his intelligence and 
experienee had possessed him of. There is the contrast. 

A striking instance of this “ dog-in-the-manger ” 
policy was revealed in connection with half-tone litho- 
graphy. Some years ago we were assailed for daring 
to state that “ half-tone screen image work ” could be 
done by lithographers more true to pure tonal values, 
and possessing greater artistic effects, than could be 
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obtained by the half-tone relief methods of typographic 
printing. 

A Hoi-disant scribe, who by the way had never been 
identified practically with photo-process work, animad- 
verted upon this statement in the British Printer, and 
laboured up a rigmaro]<? of imaginary , and academic 
difficulties opposed to this position, which he declared 
lithographers could never overcome, and which he 
blunderingly deceived himself had dccolleted photo- 
f)ro(“css, ruled screen work in lithography, for all time. 
He was unaware of the fact, that, long before the ink 
was dry upon his proof sheets, we had ourselves accom- 
plished a rough high-light ” method of doing this 
work ; while others had attained still greater perfection 
which warranted their taking out letters i)atent for their 
*• high-light half-tone lithography.’’ 

Some of the arguments then used against half-tone 
lithography were, ‘‘You <'annot fine-etch half-tone work 
upon stone as they do in ’ relief ’ half-tone block work 
in typography.” These wiseacres did not ap])arently 
j)erceive that it was possible to obtain cmiK iiiGH-LiGirr 
roNKS without the need of ” firtc-etching ” methods at 
all; and that lithograpliers could use iiu'tal plates in 
lieu of the old-time lithographic stone, riiey had to 
be taught that tlicir so-called higli-light tones which 
needed so much fine etching ” to reduce the iiigh- 
light tone dot to a tolerable size for printing in 
tyj)ography, represented superfluous tones to the litho- 
grapher, who had no need for them ; and who improved 
upon this ‘‘ fine-etching ” method so magnificently. In 
getting rid of tliosc false tones altogether — a far better 
method from e\ery point of view than that of tlu‘ 
typographic one, which necessitated this costly and 
skilful “ fine-etching,” and yet withal did not rid the 
false tones from the image. 

And no^v to-day, there arc a number of “ high-light ” 
methods in “half-tone lithography,” both with ruled 
screev and u-rcgular grained screen work, producing 
prints by rubber offset methods upon every class of 
paper -rough, matte, plain, or coated — which for 
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excellence, will vie with anything ever attained by the 
more pronouncedlj^ mechanical type-block process of 
printing. 

It wonld be diflicidt now to find anyone who woidd 
»lisputc the decided conquest which lithography has 
made over the lines of half-tone work which we have 
indicated above. 

A similar reference applies to sun till aneo its colour 
printing in lithography. The ancient great wis- 
domers ” of tlie trade spurned the idea that two or 
more colours could be printed in pauseless sueeessiou 
by lithographic macliiriery, because, said they, “ One 
wet colour would not lift upon another wet colour.” 

Yet simultaneous colour printing in lithography is 
now being done daily in England. Moreover, in every 
other country in Europe where lithography is a recog- 
nised industr.N' the printing of wet colour upon wet 
colour is being carried on. In the United States the 
two-colour print was long ago done on the flat-bed 
jeeiproeating press, wet colour to wet colour. 

'riiereforc, we have first of all to differentiate between 
what some consider to be possible, and what others 
know from actual experience is possible. Further, 
although we may be able to pick out a particular phase 
of lithographic work which is perhaps not l)eing 
irreproachably done from metal plates upon a fast 
running rotary press at the present time, but which 
could perhaps be done from a slow-travelling fiat-bed 
machine, it is fairly safe to predict that most of the 
difficulties which at the present mon)cnt cause this 
limitation will eventually be overcome, as the growth of 
their importance makes it worth while to enrol them 
among the other triumphs of metalithography. 

In the mixing of the inks to suit the various other 
classes of lithographic plate work, in which quite divci’- 
gent results have to be produced : such as is required for 
window transparency prints,” “ posters,” “ textile 
fabrics,” “ show-cards,” “ decalcomanie,” ” photo 
process work,” and “simultaneous mutieolour print- 
ing,” etc., it is quite obvious that many different con- 
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clitions and materials have to be introduced in the 
mixing of the inks, to afford the exact requirements of 
each different class of work produced. This is accom- 
plished every day by such firms of trade printers as 
Messrs. Taylor Bros., of Leeds. 

It is therefore imperative that the metalithographic 
[)rinter shall become conversant with the exact pro- 
perties of the various ink auxiliaries used, such as oils, 
fats, varnishes, dryers, reducing mediums, powders, 
etc., and likewise the different forms of drying by 
evaporation, oxidat ion, and saturation. 

He should learn also that certain dryers contain 
within their composition definite chemical elements 
that possess an aflinity for each other when mixed ; and 
that should two such different dryers be added together 
in an ink, there would be the risk of decomposition and 
exchange of substances, in which non-drying substances 
might be produced ; for instance, lead acetate and zinc 
sidphate could I'eact upon each other and produce lead 
sulphate (Pb SO,,) and other non-drying compounds. 

A too liberal addition of dryers to an ink is not 
beneficial, as it produces a superficial skin on the colour. 

It should not be difru*ult for the earnest metalitho- 
graphie printer tt) clearly master this sharp, and clearly 
defined line of demarcation between these groups of 
ink mediums and redueants, in order that no mistake 
should occur in mixing opposing ink elements in the 
one and same ink, through the lack of proper technical 
knowledge, as these antagonistic properties would 
counteract and retard cacli other’s influence. We 
arrange herewith a short list of each group for reference 
b3’ the v'oung metal plate printer : — 

iVoH-dr</mg or Almrrpikm Group. 

'Fallow, Paraffin, 

Lard, Starch, 

Sperm oil. Oleic .acid oil. 

Thin varnish. Corn flo\ir, 

Olive oil. Transparent alumina, 

Haw linseed oil. Castor oil, 

Chinese wood oil. Magnesia. 
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Drying or Glossing Substances. 


Copal varnish, 
Gold size, 

Siceatif de Paris, 
Terebine, 

Roiled linseed oil, 
Tjitharge, 
Sulphate of zinc. 


Manganese borate, 
Canada balsam, 
(Jum arabic, 
Ralsani fir, 

I-icad acetate, 
V’cnctian terb.. 
Poppy oil. 


(Note . — Any of the chemicals required for meta- 
lithography can be obtained from Messrs. Griffin’s, 
Kingsway, London, W.C.) 

In addition to this list of general substaiu^es, there 
are many proprietary ones, such as York Driers, 
Ilerininol, Stolithol, Pluenix Paste, etc., which are 
specially made to meet the requirements that the abox’e 
groups cater for, and which find favour with a fair 
clientele of metal plate printers. A demur is raised 
by some anent these manufactured products that they 
‘may contain deleterious ingredients which may possibly 
irjjure the rubber blanket ; but many of these pro- 
prietary substances have successfully been used in 
connection with tin decoration printing on tin by 
lithography — by the tin printer, who depends upon the 
rubber blanket offset print for the fundamental basis 
of his work, just as is the case wil.h the offset paj)er 
printer. 



lUIBBKR BliANKET POINTEllS OFFSET MACHINE MANAGE- 

MENT-SOME SPECIAL OFFSET PAPERS. 

The rubber blanket process seems to present diffieulties 
peculiar to itselt owing to unexplainable variations 
of the quality and durability of the auxiliary materials 
used. One has onl.y to take the; blanket as an example. 
Here the careful rubber offset press minder iionfers the 
greatest attention and efforts to preserve his rubber 
blanket in the best possible condition, as so much of 
the success of his work dc[)ends absolutely upon this 
prevailing condition. 

lly neglect, or faulty treatment, this article soon 
deteriorates. 

Even witli the best of care, this perverse material 
sometimes goes wrong, w'hether of the dark rubber kiml 
or the red one. ” blistering, ” uncvcnnc.ss,” or 
■■ tlabbiness " arc amon'isl the worst drawbacks that 
befall it. 

These are some of the prominent reasons which makes 
the printer loath to add anything to his printing inks 
of a problematical nature— -that which might produce 
anj' form of deterioration in this costly and importanl. 
material. 

There is such a peculiar untractableness of stamina 
in connection with the w'orking life of this article, that 
it becomes much of a lottery when a new blanket is 
attached to the yjress cylinder whether it will have a 
long life, or a short one. 

Asa safeguard against any of these defects that may 
reveal themselves at one time or another with different 
rubber blankets, it becomes an absolute necessity that 
the machine minder shall be posted in the fullest 
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technical information regarding the best treatment to 
be assigned them, so as to stave off as many of these 
idiosyncrasies as long as possible ; or to apply the best 
remedial treatment to cope with each contingency. 

In pursuance of this precept and caution, we here 
submit some important information and valuable 
pointers learned direct at the establishments of some 
of the best manufacturers of this notable article of 
rubber covering in the British Isles. 

A general insight into the process by which these 
rubber blankets arc manufactured will liclp to give a 
better grasp of the subsequent treatment and care of 
them in everyday work at the power press. 

The most popular form of these blankets as used for 
tin printing, and rubber offset printing upon paper and 
textile fabrics, are those known as the three-ply kind. 
A five-ply is also made for special types of work, and 
special conditions of machines. 

Tersely put, they are comprised of three alternating 
‘layers of specially woven and stretched fabric, inter- 
spersed with three uniform layers of rubber film. 

This cloth, before being rendered fit for use for 
blanket making, has to \uidcrgo special rolling, and 
stretching operations, after the most careful weaving. 

Not only is this stretching done in one direction, 
which might correspond with the “ warj) ” ruiv of the 
fabric — the lengthwise yarn of the cloth — but is just as 
severely done the “ weft ” way of it also. 

This is repeated, and the stretch noted each time, 
until no appreciable expansion is apparent. 

It sometimes happens that at one time a rnueh more 
pronounced stretch is revealed in one direction than the 
other ; yet, as a peculiar set-off to this, the opposite 
direction may on another occasion j'icld the greater 
expansion. All these peculiarities it is the business of 
the rubber blanket manufacturer to gauge, and rectify 
as much as possible, or the conditions of the materials 
will allow of. 

The textile fabric that is used in the manufacture of 
these blankets is carefully scrutinised before treatment 
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by weaving experts, and equally so, after it has under- 
gone the treatment of maturing for blanket making, by 
the maniifacturer’s experts. 

When the first ply of fabric is laid down as the base 
of the blanket, it receives the first application of rubber 
solution. This coating has to undergo a prolonged and 
continuous treatment of “ curing,” pressure and heat 
being the dominant factors here. It is not a single layer 
of rubber solution that each ply receives either, but a 
number of additional coatings succeeding each other, 
and each cured in turn until the ply receives the 
arbitrary thickness assigned to it. 

Then comes the next ply of fabi'ic, and the amal- 
gamating, and repeated curing processes as before, until 
all the plies are completed, and the final surfacing finish 
is reached. 

As rubber can be prepared in various grades of hard- 
ness, it follows that it has to undergo special treatment 
to attain those varied conditions. 1’his is represented 
by the “ vulcanising,” in which it is treated with 
sulphur. 

A special state of resiliency is sought to be maintained 
in the lithographic rubber blankets of commerce, and 
an imyjerviousncss to rapid perishing of the material 
endeavoured to be reached. 

Now, as these standards of manufacture have to be 
arrived at through definite, and inviolable conditions, 
so far inseparable from the regular routine of manu- 
facture, it becomes imperative that the subsequent 
practical trcatnuait meted out to these blankets during 
work must be in strict conformity with their basic 
nature, or else deterioration in their condition will 
ensue. 

Consequently, all substances which exercise a deter- 
rent influence upon the rubber fabric must be eschewed 
entirely, and only those substances employed for clean- 
ing purposes which have no solvent effects upon this 
rubber material ; they must be merely absorbers of ink 
or fatty substances. 

There are, of course, some fluids which are grease 
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absorbers alone, and others which not only absorb 
grease, but also digest rubber as well. 

Such substances as benzole or benzine, although they 
will effectually remove greasy ink, also dissolve rubber ; 
consequently such a fluid should not be used for cleans- 
ing purposes on rubber blankets. 

Paraflin, although hitherto extensively used, leaves 
a greasy tinge behind it, and it is not the ideal rubber 
cleanser. 

One of the most pcricct cleansers as referred to pre- 
viously in connection with rubber rollers is the “Ipswich 
Rubber Wash ” ; failing that, then we advise the use 
of coal tar naphtha in a fresh rectified state. It should, 
however, be fresh and not stale. It is by far the most 
perfect and harmless of the oil fluids. 

These fluids have the least injurious effect upon 
the rubber of any cleansers that have hitherto been 
employed. 

After the washing has been effected, the rubber 
blanket should be dabbed all over with “ French chalk.” 
'Phe best way to do this is to make up a wad of flannel, 
or a flannel bag filled with this talc, and it is then dabbed 
on all over tJic blanket surface. Finally, smooth all 
over with a clean, soft piece of linen, or a first dusting 
over with “ flour of sulphur,” and then “ chalk,” helps 
to keep the blanket in good condition, or it 
may be dusted over with a mixture of these two 
substances. 

If a flabb}”, or spongy, or blistering part should 
develop upon a blanket, it is almost impossible to 
correct it by any mere surface treatment with sulphur. 
The cause and depth of the trouble is much too deep 
for that. 

^Vhen a good cleanser is used there is no need 
to run through such a large pile of waste sheets to 
get the rubber to pick up the ink evenly after 
washing. 

Sometimes a troublesome little puncture occurs in 
a blanket and impairs the work being printed. The 
best remedy to fill in this hole with is Prout’s “ elastic 
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glue.” This must be inserted with the aid of a warm 
knife, exercising the greatest care in the manipulation, 
of course. 

Hard ink may be judiciously removed from the 
rubber blanket, by means of a piece of “ cuttle-fish 
bone.” 

WJiere a rubber blanket has become very “ stickj' ” 
it may frequently be restored by rubbing over it some 

carbon bisulphide ” applied with a soft rag. 

The sulphur re-hardens the surface, producing a 
partial revulcanisal ion. 

Sometimes after a few hours printing tlie colour 
begins to lose its density ; this is invai-iably due to the 
blanket getting out of condition ; frequently the ink 
reducants are much to blame for this, at other times 
the addition of foreign substances to the damping water 
contribute to this state, or an excess of water will 
produce it also. \V^c have at times corrected this trouble 
by occasionally throwing off the dampers for a cou]>lc 
of revolutions of the cylinders, without interrupting the 
printing. 

Special papers are now being manufactured for offset 
work, which yield unitpie results. One of these is the 
special deckle-edged paper known as Rasingwerk Parch- 
ment, supplied by Messrs. GrosA^enor, Chater & Co., 
Tiondon. A specimen print upon this ])aper is included 
in this book. Messrs. R. ,1. Tanner & Co. Titd., supply 
another class ; the Tlopsack, upon which another speci- 
men is printed. Messrs. Dickinson also show a supple- 
ment done on their Cordelia. 

In rubber oflFset printing it is advisable to work with 
pure water in the trough, and not to add “concoctions” 
to it, as is so frcqxicntly done upon other types of 
lithographic printing machines. 

The brass damper rider should be frequently washed 
clean with turps, to remove any of the ink aecumida- 
tions \ipon it. 

If the job that is being printed is not a very light one, 
do not depend upon the “ knife feed ” for ink supply, 
but set the ink ductor cylinder to work with a single 
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notch movement for each print : this will give safer and 
more uniform printing results. 

If “ indents ” or “ mounds ” have been caused upon 
the plate through small paper pellets, etc., these raised 
portions cause “ scumming,” and should be judiciously 
levelled down by Laying a piece of thin cardboard over 
the faulty part and gently tapping over it with the 
rounded side of a small “ spanner.” It should then be 
re-etched and gummed. 



CHAPTER XXX 

THE HAYES UNIVERSAL TUIU’LAR PROCESS CONTINUOUS 

LITHOGRAPHIC PRINTING FROM THE IH'^El- CALICO 

PRINTING IN COLOURS BY LITHOGRAPHY TUBULAR 

METAIillTlOGRAPHY SlMUI.i'ANEOUS MULTICOLOUR 

PRINTING APPLICATION TO PAPER INDUSTRY. 

“ Tubui.ar ” niotjilithogrsiphy, or “ all-rolary litho- 
graphic printing ” from complete metallic cylinders 
upon continuous rolls of textile fabric or rolls of paper 
by the latest patented English jiroccss is the subject of 
this chapter. Hitherto, in (he preceding chapters, we 
have confined ourselves to metalithographic printing 
from cut sheets of metal, cither zinc or aluminium 
plates, where ordy single, separate shei'ts of paper can 
be employed for printing upon, and not uncut paper in 
the roll. 'Fhis is equally true whether a rotary machine 
is used, or any of the t)lder types of power machines, 
such as the reciprocating flat-bed machines of earlier 
date. 

Therefore it will be at once rcct)gnised that only a 
segment or portion of the printing cylinder can be 
employed at each of its revolutions for actual printing 
purposes, leaving, as a matter of fact, at least one-half 
of this printing cylinder unengaged in actual printing 
capacity ; and consequently there is, to that specified 
extent, a definite loss of utility in that tj'pe of x>ress. 

It follows then, as a natural sequence, that if a 
lithographic printing machine could be so devised as to 
enable an undivided metallic tube of either zinc or 
aluminium to be employed for printing from, then the 
entire peripherif of it could be unrestrictedly utilised 
for continuous, pauseless, printing purposes, instead of 
being limited to a mere third, or half of the cylinder 
periphery, as in the older orthodox methods. 
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From this it is at once apparent that the printing 
capacity of such a machine is at least doubled, or in 
some cases trebled, compared to the ordinary rotary. 
Stating the case figuratively, it results in the “ making 
of two blades of grass grow where one only grew 
before.” 

Another revolutionary feature in connection with 
this “ all-rotary machine ” is its duplicated attachment 
fittings, which enable change of colours, and of job 
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to be made ready in a few minutes’ time, and the 
printing proceeded with for the next order in that 
expeditious manner. This itself is a vast improvement 
on the existing order of things, as it utilises a detach- 
able “ trolley ” arrangement, operated away from the 
machine for the purpose of making ready the next 
succeeding job and colours, whilst the previous job is 
still being printed in the machine. 
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When ready this duplicate mechanism with job 
attached is slid into position in the machine as soon as 
the other duplication containing the old job is with- 
drawn. 

It will no doubt be of absorbing interest to all 
branches of the litho, craft to know that such a result 
has actually been obtained, after a long chain of 
evolutionary developments, and the expenditure of over 
two hundred and fifty thousand dollars to accomplish ; 
and that the result is a practical working method now- 



having been in constant productive operation for over 
tw^o years in the printing of textile fabrics. 

The follow'ing diagram will convey a rough idea of 
the principle of the machine. 

The large cylinder (a) represents the impression 
cylinder, around w hich travels the roll of cloth, or the 
roll of paper that has to be printed upon, (b) repre- 
sents the printing tubes, (c) indicates the tray arrange- 
ment, referred to, wdiilc (n) shows the reel of fabric in 
position being fed into the mac^hine ; the arrows indicate 
its delivery after printing. 

The printing surface is a zinc or aluminium tube. 
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The design to be printed is transferred upon this by 
means of a special transfer press so that the whole 
surface circumference of it is utilised, and thus the 
image is reproduced at definitely continuous repeats, 
all along the roll of material, no matter how long it 
may be. And particularly in the case of fabriers, and 
what is of the utmost significance is, that the printing 
is done with lithographic oil colours, permanent to light 
and durable to washing. This is an immense advantage 
over the fugitive aniline gum colours of the orthodox 
calico printer. 

The ink-feed, distribution and supply to the printing 
roller is done in a direct mannei’, the distributers feed- 
ing the inker sind this in its turn the printing cylinder. 
In order to admit of the most varied and articulate 
flow of colour to suit all classes of work, the ink ductor 
box is constructed upon the novel plan of sectional 
partitions. This idea is covered by a special patent. 

The inking roller, ductor and printing tube are all 
attaclicd upon a combined sliding tray device, so that 
they all can be brojight into simultaneous printing 
operation instantly. 

The pressure is regulated by a graduated lever attach- 
ment, and contact can be made or broken instantly 
whilst the press continues running, or it may be stopped 
just as qiiickly. 

The cloth ” or paper is fed into the machine 
fiorn a convenient position, and passes over the machine 
after printing on to the winding spindle, being 
adequately protected willi an interleaving blanket to 
prevent set-off or smearing. Tn the case of paper an 
automatic cutting device severs the prearranged size of 
sheets. The speed of the press is easily eight times as 
fast as that of the flat-bed type. 

The foregoing reference has so far only applied to 
single colour work, but the presses are built to print 
four or more colours simultaneously, two trays being 
arranged in front of the cylinder and the other two 
behind it, each tray printing in succession its particular 
colour complement of the job in hand. The material 
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thus enters the press at one side in a virgin state and 
emerges at the otiier side a completed design, printed 
in four different colours, affording an infinite variety 
of hues in response to the superposition and juxta- 
position of these four colours. l?y using the “ photo 
tri-colour selection ” process in the preparation of the 
printing image, the ordinary reproduction of a multi- 
colour picture in three workings can be obtained, or t 
fourth colour can be included to enhance effects. 



So far tliese machines have only been industrially 
employed for textile fabric printing, known generally as 
ealico printing, a very large English industry, the name 
being derived from Calicut, in India, from whence the 
white imprinted cotton was originally imported. 

In {)oint of emphasis, however, this all-rotary tubular 
machine prints lithographically upon every form of 
textile fabric, including silk, satin, velvet, linen, and 
chiffon, materials some of which baffled the old-time 
ealico printer. 
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Thus lithojfraphy is, by the aid of tliis new invention, 
now ushered right into the domain of another industry, 
extending its sphere into new realms of employment, 
enlarging its capacity for wider industrial service, 
besides enriching the fabric printing process uj) to the 
level of lithographic attainments. 

It is perhaps appropriate, in the natural order of 
things, that this process should have been invented in 
the very citadel of the calico ])rinting industry by a 
Manchester merchant, Mr. .John .Jefferson Hayes, who 
many years before had been identified with an effort 
to adapt a flat -bed litho. machine to this work, but that 
method proved to be too costly to be of commercial 
value. About five years ago, however, he evolved the 
germ of the present process, upon which he has since 
devoted his whole energies in perfecting it to its present 
state. A large factory was erected in 1911 at the First 
(harden City, rjctchworth, Herts, where a full com- 
plement of this new plant has been devoted to carry 
‘on the work of calico printing by this new process, 
large volumes of textile material being daily printed 
and subsequently shipped to all parts of the world. 

The great point, however, that should be recognised 
is that this new lithographic method is (“apable of being 
applied to other materials than textiles, and that 
arrangements are already contemplated for developing 
the application of it to paper, where the field is 
extensive and comprehensive enough to include wall- 
paper printing in oil colours, consequently upon a 
more permanent hygienic and higher artistic order than 
the method at present in vogue. 

“ Four-colour illustrated newspapers ” and “ maga- 
zines ” arc another open sphere for its exploitation. 
‘‘ Posters,” “ labels,” “ paper box work,” bottle 
ovals,” picture postcards, wall-])apers, and a shoal of 
other work of this nature lie within its province. 'I'hcn 
there are “ linoleum printing,” “ oilcloth work,” and 
other materials, such as “ fancy leather,” “felting,” 
etc., which have yet to be negotiated. ■ 

As an indication of the importance of this sheetlcss 
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lithographic process, patent rights have been granted 
it in practically every commercial country of the world, 
including the TTnitcd States of America, Great Britain, 
and Germany. 

The rubber oJ[fset method of printing can also be laid 
under tribute to this all-rotary process, as are also many 
other phases of our “ premier pictorial art, depictive o^' 
all the arts ” ; so that it is not only powerful in attainted 
results and effect, but js capable of greater development 
and siceoinplishments in the near future. 

A typical example of laticc printing done by this 
process is included in this book. 
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Aci tic acid, use of, 139. 

Acid solution, decomposition by, 4. 

Actinoineter, 7S. 

Action of alkalies and acids upon the 
rnelal, 139. 

Action of <^um ink on metal plates, loo- 

Ai'tual i^rainini^ operation, 112. 

Additions, artists’, 5.S. 

Aerograph Co. f.td., 57. 

A' rojJirapli, use of, 54 ; slia<linf^ mediums, 

AtVmilising bath, ib-rp, 31), 147, J64. 

A”ate burnisher, use of, 57. 

Alberts’ ordinary paper, 77 ; autolypie, 78. 

All)ri(lj»e, r. J., 140. 

)umen, 57, 83, 84. 

A^uriienised sensitive plal(‘s, 152. 

Mcohol, use of, 135. 

A:.,iai)hy Ltd. (Ikarkhain), 15, 71, 100, 

1 16, 148; plate, 61 ; etchinj^ solutions, 
45* 

All-rotary- lilho. print inj», 213; reel 
printinj^ method, 151. 

Alum acid bath, tO-tq, 76, 147. 

Alum powder, use of, 135. 

Al.mi water, use of, 132. 

Alumina, transparent, 206. 

'luminium, 107-113; en^ravinj^ on, 5<j 
ft sc(]. : leaf work, 201 ; oxide, equa- 
tion of, 108; formation of, 121; pre- 
ference of, to zinc, 14.S ; prinlirif^ from, 
Hrst patent taken out, ioq. 

Au^MlNl^M AND Zinc Plates. — Afllnitis- 
iiifj of, ]i4-(); atomic wei<^ht of, loS ; 
!»endin^ machine, i ro ; best mt'thod of 
i^raininfii, * ; blister defects, 113; 

dilTcvrences in j^rain, 112; different 
allinity values, T07 ; diffciaaitiations 
equalisinj^ printinj» results, loS ; 
drastic treatment for removal of old 
'vork, ii(j; fan drying, 123; good re- 
sults from, 14.7 ; graining of, 14, 109- 
>3 ; oxidation of 107-S ; oxidation cor- 
rectiv<‘s, 118 ; physical differences, io8 ; 
printing from 2, 5-6 et al. ; pur- 
chased ready grained, io() ; removal of 
old work, 1 16; regraining, 117; rc- 


s<.-nsilising of erased parts, 58; specific 
gravity of, loS ; sloragr* of, 138; suit- 
able grain for, 107 ; surf.ace shelling, 
113 ; transfers, 98, 117, 127; treatment 
of, 107 rt scq. : troubles, 40. 

Aluminium and zinc, receptivity of, 109 ; 
formation of molecule, 108. 

American potash, red, 41. 

American rock potash, i3(). 

Ammonia hii-hromate, iisf‘ of, S3, 122. 

.Ammonium etch, 137. 

Ammonium salts (>tcher, r2(>. 

.\mphtype process, 82. 

Aniline, use of, 105. 

Aquatint work from aluminium, it2. 

Arrangement of inkers, 165-S. 

Artist’.s Work- -A(M'ograph, 54. 5^-7: 
agate burnish(*r, 57 ; bench, 55 ; chalk, 
line pointing, 55 ; comnK'na'al, and 
dnaiightsman, 34 ; corrections and alter- 
ations, 38 ; gumming-out, 36 ; hand 
rest, 55 ; hare’s foot, use of, 35 ; ink- 
ing-up procedure, 38 ; lettering, hand, 
54; lettering- Old l\nglish, Roman, 
and Script forms, 3.1 ; lilho. pen and 
crayon, 34 ; lithographic chromo, 54 ; 
offset, drawing for, 34; restrictions to 
be obsc'rvcd, 34; sable hair brush, 54 ; 
shading mediums, 34 ; splash methods, 
34; stylus, usi; of, 37; tracings, 56; 
wash-leather rubbed tint, 34. 

Asphaltum film, mixture of smoke with, 
62. 

Asphaltum powder, u.st* of, 37. 

.Asphaltum, .Syrian, hr. 

.\sphallum washing-out tinctures, 3, 30, 
76, 128-9, ; drawbacks to, 30-1. 

.\qu(!Ous-l)earing portion of zinc, 3. 

.Attrition of plates during printing opera- 
tions, 53. 

Autographic work, transfer of, 120. 

■Autographic circular work, 82. 

Automatic feeders, 178. 

Automatic mechanical grainer, import- 
ance of, 111. 

Automatic rolk'r cleaning and graining 
apparatus, 170. 
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B.'jIIs, wooden , for graining, 14. 

Baryle coating, 83. 

Basingwerk parchment, 04, 212. 

Bath, adinilising, 16-9 o 1 al. 

Bcf’swax, 180 ; bleaclifd, 195 ; in double- 
tone inks, 103 ; unbleached, (ji. 
Belgian sand, use of, 14. 

Bench for artist’s work, 55. 

Bending of new plates, 10. 

Benzole, 61, 136, [75, 210; as an ink 
n'movor, 58. 

Berlin transfer paper, 20, 124. 

Best medium for printing bronze? or 
metal leaf work, 19 1. 

Best source of metal, 10. 

Bhurl, B., 140. 

Bichromate of potassium, use of, 51. 
Bichromate solution, use of, 128. 
Bichroinated gelatine pholo-litho. pro- 
cess, 83. 

Birmingham wire gauge, 19. 

Black nap roller, use of, 174. 

Blanc fix(* coaling, 105. 

Blanket, life of, 20S. 

Blank(!t, rubber, 153. 

Blister defects on aluminium plates, 113. 
Blisiering of rubber blanket, 208. 
Blotting pap(M', use of, 133, i3(>. 
f.loiled Hns(‘ed oil, use of, 185, 207. 
Boiled linseed oil, non-us(' of, in double- 
tom* inks, 103. 

Boiled oil, use of, i<)3, i()5. 

Breaking-off of bent plate*, 202. 

“ British Printer,” 204. 

Broadway transf(‘r press, 24. 

Brcmzes and metal leaf work, 191-2. 
Broriz(‘ ink, i()2. 

Br<»nze medium, semi-transparent, ipr. 
Bumping and friction of rollers, 193. 

‘‘ Bung(’d-up ” work, i k), 130. 

Burgundy ])ilch, use of, 138. 

Burnt umber, use of, 105, 

(’abinet paper, use of, 55, 112. 

('aking of ” bronze ” work, Jor. 
Calcium, gummate of, 4. 

Calico printing, 150. 

Calico printing in colours, 2ih-<). 
Camera, step and repeat, 152. 

Canada balsam, use of, 105, 189, 193, 
207 - , 

Canndian-Ainerieaii roller cleaning ap- 
paratus, 170. 

Canvas texture, 57. 

Carbolic acid, use of, 138. 

Carbon bisulphide, use of, 212. 
Carbonate of lime, dispiaeement of, 4. 
Carborundum powder, use of, 14, no. 
Carborundum wheel or grindstone, use 
of, 40. 


Castor oil, 206. 

Catehing, 24, 189. 

('ause of ink defects, 189. 

Caustic alkali, formula for, 109. 
Causlicising aluminium plate, result of, 
109. 

Caustic potash solution as a grease de- 
stroyer, 58. 

Caustic potash, use of, 115. 

(^'lust^c soda solution, 40, 129, 136, no, 
^* 55 *. 

Ceramic lithography, limitation of metal 
plate work, 200. 

Chalk work, {)(> -fine pointing, 35 ; ^ 
originals, 71 ; recjiiisitc conditions for, 
172. 

(^hanging colour, saving effected, n ^ 
('haiToal strips, use of, 129. 

(Miareoal, tapered, use t)f, 38. 

('hemieal aelioii of gum on plates, 51. 
Chemical and electrical action during 
etching operations, 3, 6. 

(-hemical and physical action of ” gum ” 
upon zinc plates. 51. 

('hemisiry, knowledge of, requisite, 123. 
('hemieals, when* obtained, 207. 

('bief constituents of gum urabii', .i;i. 
('bildren’s picture books, spray pruci'-v 
and, 57. 

ChiiK'se wood oil in transfer ink, 2J, 
20 (). 

('bn)mo lillio, work and li.'ather roll- r-. 

<'‘br(»mo-prinling* rollers, 169. 

('bromu work, proving of, 95. 

('ilric Jicid solution, us(‘ of, 132. 

(“lasbing of Iransfi-rrer and machlno 
n)»)in interests, 13. 

('leaning old plat«‘s, 114. 

('leaning-up and tonebing-up proeedup v 
.lb, 40, 124-33, 172 ; appliances 

1 29. 

('losing-uj) of tones, 131. 

('ockly paper, 81. 

('oliesion, restoring of balancf*, in prin*- 
ing inks, j8(). 

('ollodin emulsion, 142. 

('ollodion negatives, 75. 

('olophonium ])owder, use of, 36, 95, 79, 

104. 

('oloration of eJjL'licr, 126. 

(a)loration of ('oating for engraving plate, 
92 . 

('olour - Density, loss of, 212; (;(Teci‘^, 
dull and glossy, 193 ; filters, use of, 
144 vt svij. ; grinding, 187-8; nap n>l' 
lers, 98 ; rags, .absorption of, 1 15 « 
running U]), 172 ; values, correction ol. 
156; work, reservation of rollers, i 99 - 
80. 
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('oloured fidt printing, 164. 

Coloured original, rt!production of, 144. 
Columbia transfer paper, 20, 124. 
Combination of nap and rubber inkers, 
105. 

('ommercial artist and draughtsman, 54. 
('ommercial work for offset, etc., 54 ei 
scq. 

Comparative analysis of machine to 
transfer section, 159 et seq. 
Comparative? properties of aluminium 
and zinc, 107-9. 

('omparison of litho. with typo. 
iiK'thods, 92. 

Comf)oiinrls, formation (ff, on zinc, 52-3. 
('ondition e)f roller surface*, 172-3. 
Consistency of inks, 179. 

('ontinuous re‘<'l printing, 21S <■/ stuj. 
('onlour etching, 97. 

Contrary conditions, production of, 
upon litho. Slone, 4. 

Contrasts of old and new iiu'thods in 
litho. [)rinting, ibi. 

Conversion from stone to plate work, 
lOo ct .see/. 

('opal, non-use of, iti double-tone inks, 
103. 

(k)pal varnish, use of, 1S5, 1S9, i()2, 
^ 195, 207. 

(’opperplate* heater, 7(1, 

' o]>perplate original, how n\ade, <>7. 
('opp(*rplate transfers — 'rrealment of, 37 ; 
reversing, 70. 

('oppc-rplate transfers, paper used for, 
19, 124, 14S. 

(kirn Hour, 20O. 

Corner angles, 14S. 

‘ 'orn’ct bend of griiiper edges, ii. 
('orn'ctions. allirations, erasures, and 
additions, 5S ; artist’s, 3.S. 

('orrosion, correctitin of, on aluminium 
plate, 122. 

Cost of graining machine's, iii. 
('ounter-etcher formula, 132. 
(k)unter-elching of aluminium [dates for 
alterations, 124-33 
Cracking of bent plate, 201. 

(^rayon ('ontc'', 5(1 ; Korn pencil, 55 ; 
Porte, 50. 

Crinkling of metal jilate, 201. 

C'roakc'rs, 203. 

CuitU'-lish bone, use of, 130, 211. 

Cut metal ruling, (14. 

(ait stone transfers (intaglio), 35. 
(Crispness of gri.in, how to subdue, 15. 
(’utt(?rs — claw, 1 1 ; treadk’ guillotine, 
12. 

Cut stonework, 3S. 

("yanide, use of, 136. 


Oamp-book, 26, 118. 

Dampening operations, 25. 

Dangers of pulling transfers too full of 
ink. 35. 

Decalcomanie work, essentials of, 200. 

Defective and incorrect parts, removal 
of, i35-(). 

DiMisitv of colour, loss of, 212. 

Di'seiisitized method of transposing, 75. 

Di'seiisilized plate, production of, 127. 

Desensitizing defective' plates, 121. 

Desensitizing metal to grease, hi. 

Desensitizing of stone surface, 4. 

Dextrine and gum arabic, 52. 

Diachylon, i.Sc) ; in double-tone inks,. 

Diamond [xdnts for engraving, 62. 

Dickinson, Messrs., 212. 

Die-j)lale [)rinting, iqy. 

Differenc('S betwi’en intaglio and or- 
dinary litho. printing surface, 91S-9. 

Differences in jilano and intaglio 
ni(“thods, 59-(jo. 

Differences prevailing between stone 
and plate, 35. 

Dinicult phasi's of Iransh’i* work, 151. 

Direct photograjihy from black impris- 
sions, 156. 

Din'ct rotary (I'urnival), 1(17. 

Dixon, C^has., 140. 

Docteur calico [irinting, 130. 

Iloctoring and n'pair methods, 124-33. 

Doctoring ink and damping water, 50. 

Double-ioiU' printing methods, 100; 
from iiK'lal plates, io2-(). 

Doi’iu.K-TON’ia) W’oKK — Apjiearani'e of 
first and seeoml printing, 103 ; charac- 
ter of, on plate, 102 ; effect of, 102, 
104; < ffect upon lialf-toiie jirint, 104; 
fornml.'i for “ solid ” ink, 103 ; inks 
r<-t|uire(l, 102 ; pajier used for, 105 ; 
s(*Ierlion of j)ap('r, 102. 

I^raughlsman and commercial artist, 
.5d- . 

Drawing for offset work, ^.j. 

Dr.'iwings, production of, upon plate, 
5-1 • 

Dn-sden yellow-eoatc'd transfer paper, 

19. 

Dry powder colours for inks, 1.S7. 

Dry pimiiee powder graining, 14-15, IT3 
ct at. 

Dry rolling-up method, when advanta- 
geous, 34. 

Drying and non-<lrving ink reduc<‘rs, 
20(1-7. 

Dryers, influence' of, 194. 

Dull and glossy colour effects, 193. 

Duplicatt; colour sets of nap rollers, 169. 
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Duplicate nu'chanism of all-rotary 
machine, 214. 

Duplicate work, transfers for, 150, 174. 

Kcononiical ^rainin^^, 16. 

Kconomy of j^ood offset ink, iqi. 

KffocI of double-lone priiilinj:*, 104. 

Elbagreen oil, effect on transfer ink, 21, 

3 *. 7 '- 

Electric fan, use of, 123. 

Klectrt>Ieuin, use of, iSj, iSS. 

Emery powd(?r, use of, 14, no. 

Enamel papers, prinlin:^ of, 178. 

linj^lisli-built rotary machines, 178. 

Enj^raved stones, transhas from, 20. 

Enoravinc. — Acid resist, iM'moval of, 
hj ; advantaj^i's of, on mtdal, (k> ; Al- 
fjraphy ])late, 61 ; colourinj^ of coat- 
infj, (.2 ; cut metal rulinjLj, (>4 ; «‘tchin}^, 
(12-^^; formulas, bi-4 i t ttl ; hand, 50; 
machino^raphic, 59 ; inking in, ; 
metal plat< s, 5i)-()4 ; other methods of, 
64 ; Parker plate, ()i ; Parker wafer 
plate, 5<| ; provinj^, 63 ; ruling 
machiiif', 50 ; stone and plate, 71 ; sur- 
face etchinj^, (>i ; tools used, (rj ; zinc, 
Oo ct ,sc<].. 

EquipiiKMil required by lit ho. j)rinler, 
163. 

J'irasures, artist’s, 38. 

Essf'iUial qualities for planographic 
printing, 4. 

Etcher, coloration of, 12b; Dr. 
.Str(‘cker, 121'); solution, advisal)ility 
of colouring, 41; zinc, of partial 
corrodent composition, b(\st formulas 
and recij)es, 42-7. 

Etching and gumming, objects of, 52. 

Etching, duration of, 63 ; knife, careful 
use of, 42 ; loerd and contour, 1)7 ; 
mf.'thods of, 3-4, b ct of; operation, 
importance of, 42 ; or incising b.ath, 
b2 ; solution, ubjeel to be obtained by 
use of, 40. 

Ether, ust? of, 1S2. 

Everdamp transfer paper, 70, 71, i iS, 
124. 125, 14.S. 

lixposuro of negatives, 2q, qo-i, 152. 

Extremes of lithographic craftsmen, 203. 

False prophets, 2f)5. 

Fancy leather printing, 208. 

Fan-drying of plates, 123. 

Fatly salts, dt'composirlon of, 115. 

Faulty ad\erso conditions, 5. 

Felting printing, 218. 

Felting, use of, 3(). 

E'errotype plate, 78. 

Fine pointing, 55. 

Flabbiness of rubber blanket, 20S. 


Flannel, woven, use of, 39 ; felting, 

129- 30. 

Flat-bed machines, 160, 185 ; fixing 
plates in, ii; advantages of intaglio 
uK'thod for, 99. 

Flat surface printing, 150 ; transfers 
(piano), 35. 

Flecking of ink, 189. 

Flint powder, use of, iii ; sand, 14. 
I'lour of sulphur, 211. 

Fluffless plate-moistening fabric, 25. 
Fluoric acid, danger in use of, 117. 
l*‘ocussing, 152. 

I'ormalion of compounds on zinc, 52-53. 
Formulas-- acid resist ground, hi ; 
alllnitising aluminium plates, 1 14 ; 
asphaltiim tinctun* wash-out, 30 . 
caustic alkali, 109; bath, 18; counte: 
ftchiT, 132; French etcher, 46; ink 
for “ solid ” in douhlo-tonc work. 
103 ; oxidation removal, 12(1 ; photo- 
lilho.-transfi'r papers, 77 ct srij. ; pn' 
s(*rving ink, 138 ; reducing offset ink^, 
182 ; removal of old work from plates, 

I rb ; reseusilising, 135; .SiMK.delderV. 
47; s(‘nsitising ojieration, 88; slick- 
ing-up, 27 ; stone-to-jilate trausfi r 
pap«T, 20 ; tracing, 56 ; transferring 
and drawing on alnmiiiium, 1 k) ; uni- 
versal aluminium plate etcher, 13S; 
zinc plate etcher, 43-7, 48, 40. 

Fre(.‘ litho. methods, ()-i5. 

b'reneh chalk, usi‘, of, 28, 37, 38, 75, 

130- 7, I (>4, 17(1, 211. 

French litho. printers, zinc etching 
methods of, 45-6. 

French transfer paper, ip, 2b, 117, 124, 
148. 

brey photo-chromo process, 140-0, 157; 
grain discrimination, 146-7 ; superiori- 
ty of zinc, 146; typical examples, 
i45-(i; working methods, r40-(). 
Friction runners, 176. 

Furnival iV ("o. Ltd. (Reddish), i()7, 

1 78, 188. 

(lallic arid, use of, 137. 

(lauges, litho. zinc plate?, 9. 

(h'laline, us(‘ of 77, S3, 120. 

(iilhy iK’ Hermann (faindon), 55. 

(ilass brush, use of, 38, 58, J32, 13b: 
preparation, 38. 

(ilass powder, use of, 14, ui, 131. 
Glazed rollers, 1(13, 170; ineffertivenes.-i 
173 ; “ Globe ” metal polish, doc- 
toring with, 128. 

Glossy colour effects, 193. 

(ilossy commercial work, 197. 

Glossy printing troubles, 195. 
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< ilvt'i'i lnf, \iso of, 105; ill cloublc-tono 
inks, 103. 

(iolcl size, iis«‘ of 1S4, i()3, 195, 207; 

non-use of, in double -loin- inks, 103. 

( iiiosequill, sharpened, use of, 31s. 
liraduah'd baekj^round work and aero- 
ji'-iiph, 57 - 

(irain, plate, how preserved, 40. 

(irain textures, iii. 

(irainecl and j^raduated patterns, 57; 

wooden balls, 14, 112. 

(iKAlNiNd OK Pkatks, 13-1 5 appliances * 
and iiiati'rials, i()()-i3 ; box, 17; 

cabinet paper, 112; dry puniii e pow- 

der, 14; jflass brush, 132; j^lass niar- 
liles, 112; j^utta ]iereha balls, 112; 

hand block for, 15; hand, unsatisfac- 
tory, III; iinjiortance of, 13 ; 
machines for, i<), 11 i ; cost of, 11 ; 
materials for, 13, 110; metal marbles, 
112 ; porcidain marbles, 14, 112 ; pow- 
ders, 112; river pebbles, 112; solid 

j^lass marbles, 14; subduing, method 
of, 15; textun's, 15; tiiiK' taken, 112. 
(iranularity of plate, destriu tion of, 53. 
(iraphite touching-up, i2<). 
tln’ase, susceptibility of nudal plate to, 
.S 5 - 

(irey and red rubber rolli'is, itq. 

(irilVin, Messrs., 207. 
tirindin}^ colours, 1.S7-S. 
vlrit fallinj^ on rollers, 1(13. 

(Irosvenor, ('hater \ (.'0., <14, 212. 

(lum additives to iid<, i<)7. 

(iurn arabii', 3b, .|0, 50, (14, 75, 77, Sr, 
S3, 123, 134, 137, 197-S. 

(iiim, chemical action of, on jilates, 51. 
(him substilulf's and tannicised ^'iim, 
51-2. 

(lum, sour, avoidance of, 127. 
tiummate, 134. 

(iiimmate of calcium, 4. 

( iiimmatc* of lime, 51. 

(iiimmiiif^ and etchin^b obji'cts of, 52. 

( ill mini njf out, 56. 

(iummiiif^ operation, 4, 124-33. 
(iiimniin^-Lip methods, 124-33. 

Half-tone lithography, high light and 
photo-process methods, 64. 

Half-tone transfers, 07- 
Halo, I'ffect of, upon half-tone print, T04. 
Hand engraving, 50; fan, 123; grain- 
ing block, 15 ; graining unsatisfactory, 
III; rest used for artist’s work, 33; 
stipple, 57 ; tooling, 1)7 ; whirler, SS. 
Hard wood pencil point, use of, 38. 
Hare’s foot, use of, 55. 

Harris offset rotary. 180. 

Hayes Universal tubular process, 218. 

Q 


11 4-michloryde of copper, use of, 139. 
Herminnl, use of, 0)4, 207. 

Hewitt ('oo|)er lights, 157. 

High-light tones, 203. 

Hopsai'k paper, cj^, 212. 

Horsell (\). (Lerds), 13, 43, (>7, 70-1, 

T 77 - 

Jlorsi‘11 (l\'irker) etching solutions, 43. 
llusnik's autotypie, 7S. 

Hydrochine transfer papiM', 70. 
Hydrochlorii' acid, 41, 38, 62, 133, 137, 
13b. 

Hydrolluoric acid, use of, 1 16, 133. 
Ilygroscopiit surface, formation of, bi. 

Identograph process, 82. 

Illingworth transfer paper, 78. 
impalpable glass powder, use of, 131. 
lm|K)rtance of maintaining grain, 173. 
Incising or etching bath, (>2. 
iiK'liiK'd rollir plains, adjustment of, 

I (>3. 

Incorri'ct ])arts, removal of, 133-b. 
lndc*ntalions, previmtion of, 178. 

India papi'r, coaled, used for transfiM's, 
20, (>3. 

Indiarubber as a scum remover, 131 ; 

pencil, 38; slri]), i2i). 
liiniKMice of chemical aspects of the 
craft, 124-3. 

I.\’K auxiliaries, 20(> ; a water-damping 
n'pellenl. ()o ; binders, i8() ; diibase- 
ment of tinctorial power of, 33 ; dis- 
solution whilst jiroving, prev(“ntion of, 
(14; intensifying of, 183 rt scq.; jire- 
paralion, 183 cl scq. ; problem, 179 ; 
reducants, i()o, 2 of)- 7 ; required for 
eiianvl papers, 18 r ; required for 
rough papers, 181 ; voluiiu'. of, re- 
quired for transfers, 21. 

Inkers, combination of, it)5. 

Inking-in engravings by tampons, (.)3. 
Inking-up after washing-out, 147. 
Inking-up board, 79. 

Inking-up ])rocedure, 38. 
iNTAiii-io laiiio. Mktmoi), 1)7, 150 — 

printing surface, making of, and prin- 
ciple involvi'd, 98 ; advantageous to 
llat-bed riH-iprocating machine, 99 ; 
durability of, 100; processes, 64; reel 
printer, 131 ; intensifying black ink, 
method of, 183 ; intiMisity of shadow, 
how .'iltaliH'd, ()7. 

Inorganic chemistry, knowledge of, re- 
quisite, 123. 

Ipswich Rubber W’ash ( 7 o., 175, 211. 
Iron enamel tablet printing, 200. 

Jaffe’s beagle Brand paper, 77 ; Brilliant, 
78. 
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Kcsinoi, Horsell, tiJiiisfiT paprr, 70. 

Kf'v shi*ets and lay-nnts, 2()-7. 

Korn crayon, iis(? of, 3(>, 55. 

Laccjucr inks, 192. 

Lancashire coiiibinalion clchcr, corrosive 
and non-corrosive*, 49. 

lainslon Monolypr* Coiporalion L(d., 
t8o. 

laird, use of, 194, 20(1. 

I.avender oil, use of, 77, 79, 103, 182, 
185, 1S8 ; as a thinner, 57. 

Laws and principles of three-colour 
j)holo-ni(!chanicai process, i^^o cl saj. 

Lay-outs and k(!y sheets, 2(1-7. 

Lead acetate, use of, 206-7. 

Lead pencil, touchinj^ uj> with, 3(1. 

Leather and metal tympan, 23. 

1 .eat her rollfTs, 174. 

Lemercier (M'ayon, use of, 3(1. 

L(‘ttering- Old Kn^^lish, Roman, and 
Script forms, 54. 

Levelling of press scraper, 23. 

Liabilities in plati* print inf4 melliods’, 
201-2. 

IJghts, formation and preservation of, 
(.) ; purity of, 13. 

Linolinim printing, 2 18. 

Linotype iS: MachiinTV Ltd. (Manches- 
ter), 178, 183. 

Linsei'd oil, boiled, 1S5 ; raw, 20(1; var- 
nish, use of, 182. 

Iac|uid ammonia, 78. 

Litharge, 207 ; non-iisr of, in double- 
tone inks, 103. 

Lithographic chromo artist, 54. 

Lithography a planograjiliii' and intaglio 
process, 59. 

Litho. and typo, methods t*ompared, 100. 

Litho. piMi and litho. erayon, use of, 54. 

Litho. printing medium, as a, 5-7. 

Litho. printing, methods of — zine, i cl 
al; stone, i c/ al ; .'ikmiinium, 2 ct a!. 

Ivitho. steel pen. use of, 3(1. 

1 Jtlu). stone a compound luxly, 5 ; as .a 
printing medinm, 4. 

Litho. tusche, use of, 36. 

IJtho. zinc plate gauges, 9. 

Liverpool Municipal 'rechnical .School. 
« 3 - 

T..ocal etching, 97. 

Loose hairs, removal of, from plate, 62. 

Loose skin riiliber rollers, 177. 

Machine dipartiuent, iiiipoi tance of, 
i(il. 

Machinographic engraving, 59. 

Magnesia, use of, 176, 194, 206. 

Manganese borate, 207. 


Mann, (J,, iK- Co. (Leeds), 24, 7^, ir.s 
186-7. 

Manuf.'M liire id' philips, 10. 

Marbles, graining, 14-16, 112, 

M.'iterials used for dampening, 25. 

Malle etTeet, proiluclion of, 194. 

Matte grain, pr(*mature removal of, 13^. 

Malted glass, use of, 55. 

M.'iwsoii iV Swan, 75. 

Mechanical developments, 1(12 ; prepara- 
tion of “ eut-in ” design, 60; revf^.vo 
method, 72 ; stipple, 57. 

Mendip Hills, zinc ore from, 10. 

Meiagummati* of zinc. 51. 

Metal and leather tyiiijians, 23. 

Metal plal(‘ printing, useful plieLo- 
process method for, 98. 

Metalitliographic proci'ss as a jirinlhig 
medium, 5-7 ci al. 

Methyl vinli't solution, 137. 

Methylated iodiiK* solution, 152. 

MethOaled spirits, use of, 105. 

Melzograph grain and doiible-ioni' priiil- 
ing, 104. 

Metzograpli grain screi'.n, ()o ; transfers, 
98. 

Mixed ('l(dn>r, satisfactory results from, 49. 

Moih'in methods of printing from zim 
and aluminium, 1-7 ; h'nglisb an<l 
('ontineiital, (>. 

Mogul resist \arnish, 18. 

Moisture diOicidties afli'r eleaning-ii|), 
147. 

Moist uri* reqnii't'd for transh'i* pap<‘r 
coating, 1 18. 

Mol(‘cule, formation of, in ahiminiimi 
amt zinc, loS. 

Monoclnoine j)roving, (14. 

Mottling uf solids, 35. 

Moulders’ sand, use of, 1 10. 

Multieolour printing, 2i(), 2U); pioving, 

Multiple graining, 16. 

“ Mystery-faking,” 130. 

Nail-brush, use of, 168. 

Nap leather rolli^rs, 174; best typi’: iei 
inet.'il plate work, 164 ; superiorilv of, 
165-8. 

Nitrate of lime, jiroduetion of, 4. 

Nitric acid, use of, 41, 62, 107, 115, u;. 

Negatives, 142 ct scq. 

N'l'galives and positives, 73, 142, 157. 

New blanket, life of, 208. 

New Forest, graining sand found in, 
14, 110. 

New originals required, 16. 

New plates,- bending of, 10. 

New single- solution for resensitising 
plates, 58.* , 
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Oak varnish, 27; transfer papor, k), 2(), 
75, 1 19, 120, 148. 

Okfskt, r.ommfM'rinl work for, 54 et 
Si'<]. ; litho. rotary press, ; inavhine 
iiianaf^»Mn(*nt, 208; papers, special, 
212; rotary, i<S(), iSX ; (two colour). 
rS; ; work, drawint; for, 5^. 

Oilcloth prinlin|4, 218. 

Oil of lav('nd(‘r, 1S2 ; as a thinner, 57. 

Oils used in transfer ink, 21. 

Old work, removal of, 130. 

Oleic acid oil, 71, 206. 

Olive oil, use of, 103, 13S, 1.S2, 2o(>. 

Opaque transfer tracinj^ ])a|)er, 2(>, 1^8. 

Orange chronu?, use of, 103. 

Ordnance Survey Department, 177. 

Ordnance Survew lathoj^raphic Map 
Printin^^ Departmi'nt of R.h. (South- 
ampton), T4. 

Original drawinj^s, production of, upon 
zinc or aluminium, 54. 

Orij^inal photcj-litho. transfer paper, 77. 

Orii*inals, new, required, it). 

Original writing transfer paper, iiS. 

Ovalic acid solution, 74, 1 19, 132-3. 13^-3. 
130. 

Oxalic iiuMhod of traiisposinj^, 7^. 

Oxidation, ('auses of, 124, i2t); cornc- 
^tives, 12 1 ; of metal plati's, 3, loS; pre- 
viMition of, i<) ; ri’inoval, methoil of, 
122; removal, new method of, 
sah'i^nard aj^ainsl, 121; ironhlis in 
i^uminiiii^-out , 30. 

Pale oak varnish, 27. 

Palliatives, helpful, 147. 

I\i|)ers, transfer, for zinc plat<s, o), zh 
ft (il. 

I’-iraHin, 103, 172, 1S2, oS^, t88, 2ot), 
21 1. 

]\'uker etchinj:^ solution, 45 ; plates, 15, 
()i ; wafer plate, 

Pi’culiarities manihst in lransh*rrin*» 
upon aluminium, 117. 

I’emsel Lembke (London), 38. 

Pencil point of hard wood, use of, 39. 

Penrosi? ('o. (London), 15, 73, 77; 
• •It'hinj^ solutions, 45. 

“ PenrosiPs Annual,” iiS. 

PiM'chloridn of iron bath, 97. 

Perversity of conditions and clashinfj of 
interests between transferrer and 
machine room, 13. 

Pewter plate transfers, 98. 

Phases of vacuum process, 156-9. 

PhaMiix paste, 207. 

Phosphoric acid, i3(), 137, 13S ; in 

(‘tellers, 43. 

Photo-colloidal bodies, principles and 
law^of, 77 ft sfLj. 


Photo exposures, 152, 

Photo-lithojijraphy, 77 ft sftj. 

f'hoto-process work, triumph of, 205. 

Phnto-transh*r ])aper, 77 rt scq. 

Pholoj^raj)hic m<*llu)d*' i)f reversing, 72 ; 
of transposing, 75. 

Photo<^ravun‘ calic'o print inj^, 150. 

Physical and operative conditions la*- 
tjuisite for iiK talithoffraphy, 173. 

PiiMun* postcards, spray prtu'ess and, 
S 7 * 

I'inholinij of solids, 35. 

Pipe clay stem, usi^ of, 38. 

P!anojfra|)hi<’ prinlinj^, 150; ess»*ntial 
qualities for, 4 ; metals and alloys used 
for plates, 7. 

Plati* bath, 115. 

Plate (lryin}.i methods, kj. 

l’lat(‘ {^rainin^ machines, 16. 

Plate-lo-plale transfer paper, 118. 

Plate-j^rip bend, ii. 

Plate treat nuMit, principles of, for alter- 
ations and corrcM lions, 134. 

Plates purchasfHl from tradt; supply 
hous(‘s, t(‘xture of f^rain la'quired, 15. 

Plates, testinj^' and treatment of, 10; 
f^raininj^ of, 13 ft at. 

Pluckinj4, prevention of, 18 1. 

Pneumatic rolhas, 177. 

Pointing', line, 33. 

Poppy oil, 70, 207. 

Porcr lain marbles, .j4rainin|4 with, 14. 

Post< r work, coarse* ^ 9 *ain for, 13 ; spray 
proce*ss and, 37. 

Potassium bichromate, 78, S3-4. 

Potassium salt, bichromate* of, 77. 

Pottery transfer printinje, 200. 

Powd<*r colour method of print inj^, 200. 

!\)Wf*r whirler, S(). 

Preliminary eti'hin^ operation, ()0. 

Pn*pareil pajiers, various kinds of, 77 ft 

SfiJ. 

Preserving jnk formula, 138. 

Press scraper, levellinj^ of, 23. 

Prevention of skiddinij and slidinfj, 4. 

Primary lif^ht sensations, 145. 

Principl<*s and reactions involved in 
operation of photo-lilho. transf(*r 
papi'r, 83. 

Principles in volv(‘d in colour effects, 193. 

Principles involved in printing opera- 
tions, 39. 

Principles of plate treatment for altera- 
tions and corrections, 134-8. 

Principles of three-colour photo-mechani- 
cal process, 140 et seq. 

Printex, 94, 157, i6i ; (economic tran.s- 
ferring process, 150 el scq. ; photo- 
transfer process, too. 
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I'rintini;j surfaces, production of, in 
colour work, 144 ct seq. 

Printinji paper, expansion of, under 
pressure and moisture, 27. 

I’rinls, mount injf, nif’tliod of, 

Production of orijiinal ffrawinj^s upon 
plat.', 54. 

I'roof paper, 

Proprietary non-ct)rr(»siv<‘ .‘(ch.*r (or 
Strecker m.'lhod), 4S. 

Prout’s elastic jjiue, 211. 

ProvinjJ, 64-()S, 73 -French chalk, 64 ; 
i^um arabic, (14 ; monochrome, (>4 ; 
multicolour, (>4; preparation of plat. s, 

() 4 . 

Pumice, dry, use of, 113 c/ al. 

I’umice powder, ij, 76, J22, 127, 120, 
iji ; as a j^rainin^* medium, 110; for 
rleaniiif^ plate, 3.) ; punched pewter 
music plates, transfers from, 20. 

Punctures in blankets, 21. 

Quill point, use of, 58. 

Ran^(* covfMcd by inelalithoj^raphy, 7. 

Range of colour and commcrci.al work 
with metal plates, 140. 

Rationale of process t)f direct photo- 
lit ho. methoils, and n-cipes, . Ic., 87 e/ 
s,uj. 

Rationale of vacuum j)rocess, 157. 

Raw linseed oil, 2o(). 

Raw sienna, use of, 103. 

Raw umber, use of, 103. 

Rebending of j)lales, 12. 

R.Teptivity of aluminium and zinc, io<). 

Rectified naphtha, use of, 173. 

Red AiTKTican j)Otash, 4J. 

Red chalk paper used for tracings, ^t). 

Red rubber rollers, 164. 

Red set-off jiaper, 62. 

Reel, printing from, 2\U ri srtj. 

Register colour work, transfer paper 
used for, K), 27. 

Register marks, 148. 

Regraining, 117. 

Relative proportion of inachinenien to 
transferrers, t6i. 

Relief printing, 150. 

Repacking and tightening-up skin rubber 
rollers, 177. 

Repair and doctoring methods, 36, 124- 

33 - 

Re-roughening of plate, 30, 42. 

Resensitising formula, 135. 

Resin flour, use of, 3C. 

Resin, use of, 137. 

Restrictions to b.' obs.rv’ed in artist’s 
work, 54. 


Result of decomposition by acid solu- 
tion, 4. 

Reversing work from right to left, 60 
cl scq. 

Revolutionary methods of etching ln*at- 
menl, 3-4. 

Revulcanisation of rubber, 2«2. 

Risks involved in use of damp transh-r 
paper, 12O. 

Rolkkks, i72-S--cl.‘aning apparatup, 
170; . leaning probk'm, practical soIj- 
tion of, 170; essential qualities of, 
172 ; for proving, (>7 ; variation in 
diameter, 174 ; Rolling-up procedure, 

:h* 

Rotary- -advantages of, r7<S ; press, 183 ; 
transfer inachiiui, 150. 

Rouge powd.M', use of, 40, 126. 

Rubber blankets, mannfactiin' of, 200- 
fo ; pointers, 20S. 

Rubber cleansers, 2 1 1. 

Rubber offset printing, 170 ct scq. ; full 
ca().'d)iliti.‘s not known, roo ; useful 
plioto-proeess, m.'lliod for, t)8. 

Rubb.'i* rollers, 103; treatment of, 175; 
Iroubl.'s attendant on sole use of, 170 ; 
value of, over glazed rollers, 177. 

Rubber strip, use of, 38. 

RublxT wash, us.' of, 172. 

Rubbing-up i)roeedure^ 128. 

Ruled screen half-tones, 104. 

Ruliiig machine, engrav.'i’s, 50. 

“ Running d.)wn ” transf.Ts, 2.). 

Rush work, it >3. * 

Sahl.' h.air l)rush, use of, 3(), 54. 

Saddl. r’s felting, use of, 10.). 

Safeguard against eneroaehm.Mil on 
blank portions of plate, 53. 

•lagging of m. tal plate, 201. 

S.alienl diffen-ne.* helwe.-n stoiu- and 
i^kite, 35. 

S.nidhlast api)aratus, use of, 14. 

Sandblast for graining, no. 

.Sand, graining. New l*'orest, 14 ; Bel- 
gium, 14. 

Sapphire point for .'iigraving, 62. 

Scoteli j)!ate transfer paper, iq, 26. 

Scouring-out methods, 124-33. 

Serap.'r, levelling of press, 23. 

Scraping nap rollers, ihb. 

Screen dot, 93. 

Scumming, 24, 53, 98, 130, 147, 178, 
192, 202. 

.Scum on transfers, 37. 

.Sea sand, use of, no. 

Secret formula for reducing offset inks, 
182. 

ScMicfeldcr, 43, 49 ; original metal plate 
etcher, 46. i 
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S(‘nsilivity of zinc lo jjroaso, 5. 

Set-off paper, red or yellow, 62. 

Shaclin}^ mediums, 54 ; aeroj^raph, 56-7. 
Shiidow intensily, ()/. 

Sliinin|4 and sliekinj* up, 26-7, 14.S. 
Short runs, i(); and rush work, lOj. 
Show cards, spr.'n process and, 57. 
Shreddiiiff, prevention of, 181. 

Siccatif cle Paris, 207; non-use of, in 
double-toned inks, 103. 

Sil. soda, use of, 103. 

Silesia zinc plates, 10. 

Simultaneous colour printing, 205. 
Simultaneous multicolour printinj^ — ap- 
plication to paper, 218. 

Sinf^le colour processes, drawback in 
double-ton(‘ work, 104 ; double-tone 
effect, how prt)duced, 104 ; j^um ink 
used in, i()() 

Skiddinj^ and slidinj*, prevention of, 4. 
Skin rubber rollers, 176. 

Slide or skid, prevcMition of, 80. 

Slip sheet injj. 195. 

Sniearinj^, pn'vention of, in proving*, 04. 
Smoke, miNture of, with asphaltum film, 
(> 2 . 

Snakeslone, us(‘ of, i^O ; pencil, use of, 
39- 

j^Soda treatment, 118; in transferrin^^, 
1 ‘ 7 - 

Solids pinholed and mottled, 35. 

Solid rubber rolhrs, treat iiient of, 176. 
Solid tr.ansfer, advantaj<es of, ti8. 

Sour gum, avoidanc(‘ of, 127. 

Sperm oil, 185, 194, 200 ; in double-tone 
inks, 103 ; in transfer iidt, 21. 
Spermaceti, use of, 138. 

Splash methods, use of, 54. 

“ Spoil’s KncvcIopa?dia of the Industrial 
Arts,” 48. 

Spray process, utility of, 57. 

Spreading of lines on plates, 53. 

Stale ink, removal of, 139. 

Stale transfer, how dealt with, 81. 
Standard conditions for inks, 186. 
Starch, 206. 

Steel scraper, use of, 39, 42. 

Step and repeat machine, 150. 

Stipple tints and aerograph, 57. 
Stolithol, 207. 

Stone, printing from, i ci al. 
Stone-to-plate transfer paper, 20. 
Stone-to-stone transfer paper, 19, 26, 
Stonework, cut, 38. 

Stopping-out of tones, 64. 

Storage of aluminium plates, 138. 
Straight and wavy linos, 57. 
Streak-markings, prevention of, 19. 
Strecker, Dr., etcher, 61, 126, 134. 
Stfotching of sheets during printing, 28. 


Strong varnish, use of, 190. 

Stump glass brush, 40. 

Stylus, use of, 37. 

Suction bulb, Sq. 

Sulphate of ziijc, 207. 

Sulphuric acid, use of, 132, 133, 139. 

Supplemeiilarv <‘lching, 138. 

Suseeptibility of metal plate to grease, 
5vV 

Syrian asphaltum, 61. 

'Kale (sec French chulk). 

'Fallow, use of, 194, 20(). 

'Fampons, inking-in by, (>3. 

'Fanner, R. J., & Co. Ltd., 94, 212. 

'Fannie acid, 31. 

'Fannicised gum and gum substitutes, 
5 ‘- 2 . 

'Faylor Bros. (Leeds), 2o(). 

'Ferebine, use of, 12S, 193, 193, 207. 

'F(‘sting and treatment of new plates, 10. 

'Fextile fabric printing, 213 et scq. 

'Fexture of grains, 13. 

The ^fodcrn LHhoffrapher, lofi. 

'Fhick(‘ning, 202. 

'Fight r(‘gistor, kiy slu'ets for, 27. 

'Finctoria‘ pow«^r of ink, debasomont of, 
53 - 

'Finfoil reversing method, 71. 

'I*in printing, 207, 209 ; gold effects in, 
192. 

'Finting, cause of, 24, 33, 189, 203. 

'Fints in conjunction with body colours, 
I93-. 

'Fouching-up and cleaning-up procedures, 
3(1, 120, 124-33. 

'Fones, closing up of, 131 ; pun* high 
light, 20.^. 

'I'racings by artist, 36. 

'IVacings with red or yellow set-off 
paper, 62. 

'Frade secrets, guarding of, 130. 

'Frade wrinkle, 21. 

'Freadle guillotine cutter for zinc plates, 
12. 

'Frichromalic process, sali(‘nt fi‘atures of, 
144. 

'Fri-rolour fillers, shortcomings of, 143. 

'Fransfer papers for zinc plates, <‘lc., 19- 
20 et al. 

TransI'KK PArr.R — adhesiveness, loss of, 
rectified, 119-20; Berlin, 124; Colum- 
bia, 124; copperplate, 124, 148; 

Kverdamp, 124-3, 148; French trans- 
parent, 124, 148; manipulating, 118; 
oak varnish, 148; used in United 
.States, 118; white Kaolin, 148. 

'Fransfer ink, method of mixing, for 
jdates and stones, 3, 20, 119 ei al; 
treatment of, 119. 
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Transfers — aluminium plates, 127; for 
duplication, 174; from original plates, 
60. 

Transferring proe(‘dure, 25, 117; for 

colour plates, 26, 2<) ; b3'^special pboto- 
nu'chanical metliods, 150 ct seq. 

rransposition from black to white*, 7^ : 
bv oxalic method, 74 ; bj' photographic 
uieihod, 75 ; by gum arabic method, 
75 ; desensitised surface method, 75. 

Troubles attendant upon use of zinc, 2. 

True registration of transfers, 28. 

Tubular metalitbograpby, Hayes I'niver- 
sal, etc., 218 ct scq. 

'I'ubular transfi-r machine, 152 cl scif. 

'rubular printing surfaces, 15 1. 

'I'urner, Mr., 177. 

'rurpentine, 27, ()i, 7b, 77, 7«), 120, 

I ^S, 142, ib.S, 175, 212. 

'lympans, leather and metal, 23. 

'IVpo. and litho. methods compared, 100. 

l^nderlying principl<‘s dominating print- 
ing from stone, 3-4 ; physical and 
chemical conditions required, 3. 

I'nevenness of rubber blanket, 208. 

United States, zinc plates from, 10. 

Universal aluminium plate etcher, for- 
mula, 138, 

I 'pright plate* bath, 1 13. 

Usc‘ful trade* wrinkle*, 21. 

Utility of spray proev'ss, 37. 

Vae-uum photo-transfer process, 100, t35 
ct scq., 161. 

Vandyke photo-litho. process, 83. 

V’anbymhcck crayon, use of, 3^1, 

X'arious rollers in use* 172-8. 

Varnish— pale oak, le), 27 ; Mogul re*sist, 
18; lithographic, in double-tone inks, 
103 ; mid. lithographic, use of. 103 ; 
size printing, 201 ; thin, 103, 2o() ; tint, 
glossy, U)4. 


Vaseline, 103, 103; in double-tone inks, 
103. 

Vegetable astringents, 32. 

Venetian terb., i8ej, 207. 

V<*rmilion, use* of, 103 ; gumming out, 

X'edatile* oil method of ink reelucing, 1X3. 

Wafer plate transfers, 71. 

Wall-pape*r printing, 2i(). 

Wash leather rubbed tint, 54. 

Washing-out procedure, 30-33. 

Washing soda, use of, 1 17. 

Washing up rollers, 1^7-8; solutions, 

W'ater of .Ayr pr'iicil, use of, 14b. 

W’ater problem, j8i. 

W'eak work, repair of, 120. 

W‘et plate negatives, 73. 

White* Kaolin transfer paper, 13S. 

W’instone & Sons, 20. 

Wogde*fi machine*, 72. 

Wmod pencil point, use of, 38. 

WkH)de*n balls, graining with, 13. 

Ve‘llenv se t-off paper, (>2. 

N’ork driers, 207. 

/isc AM) Pi,ATi:s— iransfeTs 

for, t)8 ; trouble's, ^e) ; iMigravitig, 39 ct 
sctj.; m|m'e)us-b(*aring portie'>ns of, 3; 
e*lrhe rs, sue'cessful use* of, 43 ; e tc.hf'rs, 
formulas for, 32-7 ; formation of cenn- 
pounds on, 32-3 ; platen c’lehing, 3, b ; 
j)lale g.uige*s, e) ; pl.ales, ehemical and 
pliysieal action of gum upon, 31 ; 
plates, re*-roLighem’ng of, 39 ; plates, 
transfer papers for, 31) ; powe'r to reject 
gre*a.sy ink, 32 ; sensitivity of, te^ 
grease*, 3 ; sulpliale*, 20b ; treadle' guil- 
lotine* cuttc*r, 12 ; troubles attendant 
upon use of, .> ; the* pionf*er plate, 1. 
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